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STIMULUS GENERALIZATION! 


SARNOFF A. MEDNICK 


neversel if Micht 


imulus gene (;) is exactly the same stimulus situation 
. piri il phe ‘ ore once, all responses to 
late, been see y heay ‘ t tum ' repetit on” might justiil- 
explanatory onstr t I be attributed to SG. This “‘in- 
parate situations. It t mperialism” is condoned 

theoret eX] encouraged by suggestions that 
tion Ie S 1936 erential reaction time responses 
of transpositi 1937). v Gibson, 1939) and most of psycho- 
bal learning (G 1940 , sics (Brown, Bilodeau, & Baron, 

lytic displacement (Miller, 1945 1951) may 1 irge part be under- 
the behavior of br mage tood in terms of SG. While we have 
\ ils and s Z f le 1 sympathy for these viewpoints, 

k, 1955, 1958a), cre re the purpose of this article is to pro- 
earch (Hull, 1950a ve tt vide a concise summary of empirical 


ies (Moylan, 1959 psyche ! 


concerning research on SG 
ipy (Magaret, 19 t seer 


to discuss evidence bearing on 


iy tha hese €x] tor ol ome important issues. 
SG are only a beg y. | Organization of the article After 
ae ( prob b! osed 1 first efining SG we shall review the 
: ea of sensory generalization. Here 
Th paper w t le Dp et yr t : 
os Nae C , : we will be referring to generalization 
G-38SS) and the Am ’ binel Cn ong stimulus continua that can be 
ety (Grant No. 2132) 1 easured on a physical scale (e.g., 
Freed was at H rd | ty whe listance, intensity, size). Next we 
P paper tte Med . ¢ the s 
I > "P ce ‘ vill discuss the effect of variables 
titute { ers lit ‘ ‘ t } PA . . 
aiid, Belated alt i ‘—_ ee is drive and degree of training 
rhe authors wish to t Br on SG. We shall conclude with a dis- 
Maki for the important qu t of issues around which much 
1s } ’ ami a ‘ { ‘ 
1S Fam research has revolved. 
t j t ‘Ta Zz j t té ‘ ‘ e 
k lefinition St reneré a- 
PSS NG ERR TT aE - ] itt imulus generaliza 
Brown. Norman Gottman. and Leo I. Post tion can be said to occur when a re- 
man gave the writer the benefit of the t sponse, previo isly trained to be 
cism of a preliminary draft of er. ¢ ted by Stimulus 0, can also be 
Roger Shepard's comments were of great hel ar be 
ates .cagge ely “elicited by test stimuli similar to 0. 
in preparing the mathemat theorr ~t ' , . 
stan, Penny Reveley contributs eaienteh Che gradient of stimulus generaliza- 
editorial assistance tion (GSG) can be said to be observed 
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170 VEDNICK 
if the strength of these generalized 
responses measured by 
latency, etc.) varies as an 
function of the physical difference 
between the test stimuli 


Irequency, 
orderly 


ind Stimulus 
0. (This is what we will mean when 
the terms SG and GSG are used in the 
remainder of this article Through 
loose usage, these terms have been 
invested with a rather large number 
of different connotations. We are in 
il 1951 


who have pointed up the importance 


agreement with Brown, et 


‘betwee the 


of distinguishing em- 
pirical phenomenon of 

on the one hand and 
potheses bout genera 
The use of 
hypothetical m 


observable inst 


other.”’ 
nner con! 
iwative iI 
the use of the terms in 


nothi 


GSG as oper 


manner connotes 
SG and 
fined above. | 
specifically I 
shall be ref 


usage. 
SENSORY GENERAL! 


In the 
use both the classica 
mental condition 


mall 


studi S 
| 


initial conditio1 
eralization are 
stimuli which vary in t 
to the 
Usually SG test 


a series of extinct 


conaditione d 


booster 


reinforced 
CS interspersed to maint 

strength. Following the custom of 
the Russian and American literature 
the original CS will be denot 
ulus 0 and _ generalization 
(GS) as Stimulus 1, 
Stimulus 3, etc., in 


ed Stim 
stimuli 
Stimulus 2, 
terms of their 


ordinal similarity to Stimulus 0 


Spatial Generalization 


Studies by Bass and Hull 
and by Grant and Dittmer 


1934 
1940), 


AND J. I 


FREEDMAN 
made use of a tactual-vibratory con- 
stimulus applied directly to 
some point on S’s body (Stimulus 0) 
Shock to the right wrist was used as 
the 
the 
served ; the 
(CR 


measul 


ditioned 


stimulus (UCS 
(GSR 


unco iditioned 


galvanic skin response 


conditioned response 
generalization response 
Tests for generalization 
le by applying the tactual 


vibratory stimulus S's 


wert 
to points on 
bod , varying distances 
Stimulus 0. Thus 


irom 
, instead of varying 
between the CS and the 


the « 
nges in the physical 
the 


nt ol appli ation to the 


stimulus, the 
il situation in the Bass 

had S’s left shoulder 
Point 0, three 


iches apart on the 


while 


neralization test 
left thigh ar 
our per cen 
neralization 
‘d booster 
The other 26°, were 
ils with Stimuli 1, 2 and 3 


ible GSRs were noted upo 
li 1, 2 and 3; tl 


tio! | 


ili from Stimulus 
(;SC, as de 
In 1 seco } 
FE trained all the 
to an equal level, 
the response to Stimulus 


rth of this level and 
ind 3 for the generalized 
\ gradient 
on of the effects of ex 


yund 


Dittmer’s study par- 


Ss extinction 


alleled th it of Bass and Hull, except 
the back 


nd the dorsum of 


(shoulder to 
the r 
stimulated and the UCS 
idministered to the left wrist of 
had the GSR 
right hand. 


he 
wht 
( 


hand were 


was 


the group that 


| meas 


ured oO! their 7 hey 
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spaced the four tact vibratory point bilaterally symmetrical 
stimulus pow mulus 0 was as effective as 
the back ) nch apart fr t! mula n of the 0 point itself. 

t 1 be maintained that this 

verbal response situation 

flerent from conditioning to 

dered an instance of SG and 

(Gibson observed was a failure 

ite Stimulus 0 from the 

However, before training, she 

: bility to discriminate be- 

stimulus points. The 

discriminated better was 

h later generalized more, 

any “‘failure of dis- 

pothesis. It could 

that the so-called gen- 

sponses were nothing 

e errors which were 

gy the response. This 

it have some weight il 

that speed of reaction 

ver of generalized responses 

vely related However, 

o such relationship. This 

gy for a voluntary response 

re ported elsewhere { Me 1- 

In fac t, the group that 

er reaction times was 

it generalized more. In 

ribson’s operations fulfill 
ition of SG. 

ittempt to demonstrate 

generalization in a sensors 

other than tactual, Brown, 

Baron (1951) devised 

tor testing for SG along 

continuum Their 

of a horizo 


lamps and i reaction 


S is told that this is 


tion time ind that when 
lamp, Stimulus 0, is 
should release the reac- 
quickly as he can. He is 
the other lamps will also 


| that he should not re- 


these peripheral lamps 


es of training trials with 


ne testing period begins 


consists ot test tm il 


swith 





ee 
2 
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the 
among booster trials w 


peripheral lamps 

0. In two separate experiments sym- 
metrical gradients were found. No 
tests for made. 
Here 


sig nific ance wert 


again, however, the latency 


data showed no 
Brown, et al. concur with 
interpretation of the lack of a la 
tency gradient when the generaliza- 
tion of a voluntary response is 
tested. 

This method has been 


measure of SG in a number 


consistent trends 


Gibson's 


velny 


used as a 
of studies 
ts use as a measure o! MG ma 
questioned on several 


a study by Sik: 


grounds 


iter-Hammel (1955 
ing a similar apparatus 


that reaction speed 


to periphe 
ual stimulation decreases as 

tion of its peripherality 
sults are reported in 
(1938). Because of the 


used with 


Similar re- 


Woodworth 
inhibitory in- 
structions 


this method, 


relatively long reaction times might 
possibly be ex pet ted to be related to 
reduced responsiveness It should 
be made clear that typica 


bee n 


T hus it is con eivable th 


relationship has not 
> part 
gradient could be at 
tributed to this factor 


the tact that 


of the observed 
second 
problem concerns 
structions rather than reinforcements 


Varia- 


produce the major behav 
} 


tions. In view of this 
said that experiments 
paratus method make 


tests of Hull's theory Ch 


and precise 
is a tact 
noted. but if 


out ns erat 


and should be « 


does 


irefully 
not rule 
the method as one 


eralization-like effects.” 


ion 


eralization-like 
commonly 
associates 


etiects 


used by Brown and his 


have proven to be sur- 
prisingly parallel to the effects result- 
ing from classical conditioning-gen- 
eralization studies. 

Andreas (1954 nted out 


pol that 


iND J 


the empirical gradients reported by 
Brown, et al. under conditions of in- 
hibitory instructions might 


not 


be due 


only to gradients of associative 
strength, but could also be ascribed to 
gradients ol 


inhibitory tendencies 


here he talking in nonempirical 
terms He tested to 

nts could be obtained us- 
ing th ype ol 
the inhil 
the g 
what 


without 
While 


some- 


apparatus 


itory instructions 


idients he reports are 


rregular, they do show a sta- 


tistically s ificant decrement sug- 
that positive gradients under 


observed gradients Untor 


iction times were not re- 


so th gradients of latency in 
inhibitory instructions” sit- 
uuld not be 

{ larke 
the 


uctions 


observed. 
and Stein 
method 


1958) 
zed because 
must be phrased 
implicitly but not encour 
They 


re ictions.”’ have cde 

new procedure using the same 
pparatus which eliminates 
roblem. The lamps are identi 


ses and eac h trial a8 a race 
to guess whether the horse 
Dur 


ll the lamps but the 


mp) will win or lose 


1p win with equal frequency 
he center lamp wins mor 
the 80! 


others / 
trials 


SS 
the 
the 


tlrequency ol 


than 
‘ ‘ he ous 
Lest snow a 


Hike 


pattern of “win” 


a peak at 


dec reasing 


with center 


tion of distance trom 
objec tions, several 


ive been reported which 
ive made use of the procedure with 
Mednick 
repeated the Brown, Bilodeau, 
udy, the 


adding two 


hibitory instructions. 


Baron st extending 


is COl 


itinuum by 


lamps at each end of the stimulus 


board for total of 10 generalization 





He 
Signin 
ol 


gradient 


lamps. reports ; 


; 


cally al 


quency response 


tency “ 


latency r 
T} 


ne 
the 


sponses to fin 


measures 


failure ol 


generaliz it 


been of some 


in this t 


tracted suc 


relative ease 


vol iry . 


ured 
GSR 


as comp 
responses 
tion of this 


pted 


Alte } 
above, 

hibit 
later 
il 


would be 


or 


cy 


respons 


i GS were 


Bl ; 
AnOwWwct 


On the basis 


1953 iggest 


etlect 
Med 


lish suc 


' 
rik x 


n ( 
hal e, 


and ftound 
d ita 


re 


die 
act 
tively Laie 


erated 


vr 


the gradiet 


trast, 


Ss was extremely 


study was the: som 


arate group and 


tent the 


with 
Ss 


ConsIs 
the 


“typical” 


' 
laster woul 
laten 


ol 


eralization 


‘ ' 
as a ftunctiol iv 


nick and Lehtine: 


paratus, pred cte 
er children wet 
inhibitory 
demonstrated 


The two stu 


selves. 


i¢ 
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iterpretation of the failure 
GS 3S 


Brown, 


y 


Other studies 
Bilodeau, 


modity 


ind 
} 
t, have investigated the effect 


yparatus, or some 


i t- 


1 
| 


manifest anxiety and ex- 
naivete on SG (Mednick. 
mation of GSGs (Bilodeau, 
Meryman, 1956), the 
effect on GSG 
& Waernervd, 
SG with 
Arnhoff, 
(Arnhoff 
these 


ide 


‘ > 
ar cf 


Ge 


endency 


1956 


Jones, 


reiation ol etnno- 


1956, 
& 


ittitudes 
nd intelligence 


Most 


issedi below 


i 


stu 


ol 


t 
I 


u I 
hea lings 

ssion Krom these 
assert 


to 


re isonably 


nh respect Sl, LO 


tinuum: 
th human Ss, GSGs ca 


' 
i 


be 


for both voluntary and in- 


response dimensions with 
1 


gnificant gradients reg- 
bserved. 
voluntary 


tl 


response situa- 


with inhibitory instructions, 


4 


latency 


is the response meas- 
s>Gs have not been regularly 
i 


s have supported explanations 


ver However, some recent 


ire and have reported 


nt 
nts. 
leet 
neraiizaiion 


lies of pitch generalization, 
special problems present them- 
If Irequency 1s varied (keep- 
intensity 


constant) apparent 


s varies concomitantly. Thus, 


ilus intensity dynamism may be- 


Sec- 
iman Ss have had extensive 


1 complicating factor. 


in differentiating pitch 


ple use of cps to char 


ts on a pitch similarity 
naive. There 
pitch similarity 


ium seems 


he 


ich 


are 


; 
Ss Oo l 


con- 


are well sepal ited in 





174 VEDNICK 
difficult 
for Ss to discriminate, e.g., octaves. 

Hovland (1937a) handled 


problems by establishing 


terms of cps, but are actually 
these 
a jnd scale 
using four points separated by 25 
inds as his test stimuli. He varied in- 
tensity in order to equate tor 

ent loudness. In this study 

GSR: UCS was 
regular GSG was observed with 


, 
electri shox 


nificant differences betwee test 
points. In a repetition of Hovland's 
study, Littman (1949) used an im 
proved GSR apparatus. In the 


trials, 


early 
test generalization was com 
plete (responses to test 
great as re 
with a significant 
ing in the fourth cycle of SG testing 
Littman explains the relative 
larity and extr 


GSG o 


irregu- 
eme height of his 
plotted gradients as possib 


due to his Ss 


less 


being 


and less experienced 
shock situation than 
Ss. In 


pretation, 


support of 
Mednick 
shown that general 
ness is indeed g1 
naive Ss. 

In view 
volved in 


Humphrey 


octave, 
tioned the use of as br 

test 153-1967 em 
ployed in the Hovland st He 
1000 


100‘ 


stimuli 


restricted his 
1967 « ps (only 


reinforcement 


f 
conditio 


} 


were used bi Hovland 


he noted a concave upw 
Those Ss receivin 
ment produced a G 
elevated. He 
Stimulus 


strong re 


also 
octave ol 
pec tedly 

power (octave efttect 
Wickens, Schroder, a 


also made use of the 


AND J 


FREEDMAN 


adigm ex ept that only the three low- 
(153, 468 
ind each S was tested 


est tones were employed 
and 1000 cps 
one GS 


Le Ny 


same 


on only Regular GSGs were 
1957a, 1957b) em- 


Hovland 


but required a voluntary key-pressing 


obs« rve d 
ploved the tones 

a . als 
He found regular gradients 
1952 


response 
sets ol 


500 to 


(sarmezy used two 
five to :, ranging trom 
560 cD other 


l ranging trom 
700 t 7 , Ss 


were trained 
and 


that set. 


715 


GSs in 


either cps were 
The respo 


| se consisted of pushing or 
pull 


ng a handl Conditions of rein 
were varied and smooth 
| ts were produ ed by 
ining. 
ct was also reported 
Schlosbers 1943 
running tor food 
in a straight 
uined to run to 
and 3 k ind 
ill but the 10 ke. 


nt of latency 


tr 
5, 


ot re- 
ed with a reversal 
e of 10 ke 


i minimizing the 
ts at the 


more ap- 


i various 
in (1949a 
continuum 

ntal cetton technique, he 
ed salivation to the Tone ¢ 
with the Tones F, B, e, a, 
ind {% While 
noncooperative) al- 

did not influ 
Table 1 (p 
Razran presents the percent gen 
the 
the generalization 
suggests that the 
that he failed 
other than a 


attitude 


ng, it 


alizatior In 


ot each of attitude 


grou] lor | 


} 


pitch Razran 


dat naicate to ob- 


Serve very 
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rough two ste yi we [ [nt ty Generaitzation 


inasmuch as attitude h n a theoretical article, Hull (1949) 
on generalization, we in aspect of intensity gen- 
combine the data ilization studies which should be 
groups for each o ecralizal tiall clarified; other things re- 
stimuli. Thus, we laining constant, an organism will 
reported data to plot 101 react with greater amplitude, fre- 
continuum ol ind speed to a stimulus of 
most tour ox 


tensity. Since all studies of 
yradient 1s ver veneralization use training 


Ii timul i | 


i different intensity from the 
Jenkins 


“4 ol 


Scend 


ization test stimuli, according 
ll's postulate, tests for general- 
method r stud geo n should show strength of re- 
which w suggest ttn tivity to be a joint function of SG 


ind Kalish i mt stimulus intensity Hull predic ts 


rent forms of observed gradients 


two exper 


mulus intensities ranging 
| below the CS. He predicts 
pward gradients when test 
ties range above the 
upward gradients 
ntensities range below the 
postulate also leads to the 
that the general trend of 
lient originating at a rela- 
strong stimulus intensity and 
ilizing toward weaker stimulus 
nsities will have a greater down- 
slope than will the gradient ex- 
c 1 the opposite direction be- 
the same stimulus intensities. 
he fact that the shape of a curve 
be modified by scale transforma- 
mitigates the importance of 
notions unless there is some 
on of the stimulus and re- 
his question is dis- 
in the section on the 

he gradient 
nsity of direct light source. Hull 
confirmation for his postulate 
, joint action of SG and stimulus 
work should sid tinu tensity in a study by Brown (1942). 
However, in view of tl s study may be considered with a 
the Ad rement roup of experiments in which Ss 
tior Iirve, nonn te were trained to respond to a certain 
gradients are | » be unexpect sity of direct light (as opposed 
lies of this contu in ) t te itv of reflected light and 





176 5. A 


tested with other intensities. Brown's 


study tested the adient pull of rats to 
the stimulus of a screen of 0.2, 5, or 
5000 apparent foot-candles illumina- 
tion which, in turn, was associated 
with food. In accordance with Hull's 
prediction, the GSG (of a maze-run- 
ning, harness-pulling response 
steeper for “high intensity trained” 
animals a high intensity 
stimulus and tested for SG on lower 
intensities, CS the 
stimulus) than for “low 
trained” animals 
est intensity stimulus and tested on 
higher intensities, CS being the dark- 
est stimulus These “high 
intensity trained’’ and 
sity trained” will be used henceforth 
to denote groups trained respectively 
at the upper or lower extremity of the 
stimulus continuum used i: 
cific study. 

Fink and Patton 


was 
trained on 
being highest 
intensity 
trained on the low- 


terms, 


“low inten 


the spe- 


1953) in part of 


a larger study, also found greater 
t 


slope of GSG for high in 
trained than for 


tensity trained, using rate of 


ensity 
rats those low in- 
water 
drinking as his response measure with 
two degrees of direct light (56 foot- 
candles apart) as the stimulus dimen- 
Frick (1948 high 
intensity trained rats in generaliza- 
tion test trials with varying degrees 
of illumination (20 to .02 
candles), 
gradient. 

In an experiment with preschool 
children, Spiker (1956b 
tially reinforced a white (positive) 
and a blue (negative) light for a lever- 
pressing response. He tested 
for generalization with three addi- 


sion. using only 


loot- 
found a concave upward 
differen- 


then 


tional white lights; half of the Ss were 
high intensity trained and half were 


low intensity trained. The gradient 
for the high intensity trained was, in 
accordance Hull's 


with prediction, 


WEDNICK AND J. L 


FREEDMAN 


significantly steeper than the gradi- 
ent for intensity trained. 
These studies, varying intensity of 


low 


a direct light source, generally sup 
port Hull's principle of 
intensity dyn 

Intensity of 
Another 


sults 


stimulus 
imism 

reflected light 
group ol studies vielding re- 
incompatible 


Source 
somewhat with 
those reported above, used intensity 
of reflected light as the generalization 
(1949) trained 
in the brightest of five 


continuum Raben 
rats to run 
painted runways (varying in steps of 
0.33 log units then 
GSG ol latency in 
quent She noted that 
the GSG went from convex upward 
contrary to Hull's 


concave 


and tested for 


response subse- 
test sessions 
in the first session 

prediction) to upward in 
this change paralleled a 
decrement in SG re 


and Harlow 


monkeys to get 


the fourth 
progre ssive 
sponsivene Grandine 


1948) trained 


irom 


food 


under a block of a certain 


brightness and tested for generaliza 
tion with blocks of varying bright 
ness by the simultaneous comparison 
method. They found a significantly 
decreasing GSG on the first trial; the 
authors state that the obtained GSGs 
did not differ significantly from a 
straight line 
Montgomery 1953), hypothesiz 
ing an exploratory drive which can be 
novel 


satisfied by exposure to a 


stimulus situation, extinguished ex- 


ploratory behavior of rats in one 


maze and then tested for generaliza 


tion of extinction to other mazes 
the intensity of the 
their 


essentially straight 


which varied 
light from 
He obt Lined an 


reflected surtaces 
line gradient by plotting percentage 
differ- 
illumination. Schlos- 
(1943) trained 
a black-white dis- 


response decrement against 


ence ol maze 


berg and Solomon 


rats to establish 
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crimination and then tested gen- 


eralization to five cde grees ol r¢ lative 
brightness They found a straight 
line gradient 

the 


(1958 


In an ingenious | n ol 
F 


Brown, ( 
method, Bass 


irke, and 


1958 


stein 
used variations 
in the grayness of the projected sil 
houette of a jockey on a running 


horse as her SG continuum. Every 
exposure ol the silhouette re presente d 
another race 
whether the 


Stumulus 0 


> was require 1 to guess 
horse would wit 
horse wo! sith 

other 


races, W hile the 


(Stimfili 1, 2 and 3) won 40 


three 
races. it w 
the te 
genet 
(,58 as 
from Stimulus 
This method coul 
for use with ch 
veneral, studie 
tensity of direct | 


continuum tend tft 


stimulus intensity 
ple studies using 

to show ambiguous or 
dence Inspec tior 
of studies sugyest 
s in reflected 
thus 


ot intensities 


have not produced 
difference in intensi 
in the intensity of 
source 
Intensity of ound Hov 
(1937b 
CR to varying degrees of intensity 


of a tone; CS frequency was 1000 cps 


the GSs were each 50 jnds apart and 


placed 40, 60, 74, 
the threshold 

with PGR as ¢ 
is UCS,. 


ind 8&6 dbs 
Human Ss were 
R and elect: 
Hovland trained | 

Ss to low intensity, half to hig! 


1 
a counterbalanced desig 


tested for generalization of a 


ibove 
used 


shock 


plot differential gradients 
for low intensity trained as opposed 


aoes not 
to high intensity trained, it is appar- 
ent from inspection of the reported 
data that the slope of the gradient 
for the high intensity trained group 
is greater than that for low intensity 
Fink and Patton (1953 
studying learned drinking responses 
in white found that the GSG 
for high intensity trained Ss tended 
to have steeper slope than that for 
low intensity trained Ss. 
Miller and (1954) 


for generalization of extinction effects 


trained 


rats, 


Green tested 
along a continuum of buzzer inten- 
sity. Using rats motivated by shock 
to run to a buzzer signal along a T 
GSG 


intensity 


maze, they reported a with 


slope ior high 
The gradient of ex- 
ion trials for the low 


animals. 


uned 
intensity 
hori- 
line, which result is explained 
by the greater number of 

s which this group took to learn 


| group approached a 


ympared with the high group. 
from studies of sound intensities, 
the theory of SG responsiveness as a 
function of SG and stimulus in- 

is s ipported. 

we intensity SG. Stimulated by 
studies showing indirect evi- 
of the generalization of re- 
proprioceptive stimula- 
with specific 


deprivation, 


Ss to 
ussociated dura- 
Yama- 
explicitly designed a 
factorial study to test for this phe- 
He deprived rats of food 
for from 3 to 72 hrs. during training 
nd tested for generalization along 
the continuum ol 


food 
1952 


ns ol 


gud hi 


nomenon 


proprioceptive 
mulation resulting from different 
grees of hunger at each depriva- 
m level He found significant 
GSGs; the slope of the GSG of the 
high intensity trained group was sig- 
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nificantly greater than the slope of 

the GSG for those that 
What 

fact that 


measured 


were low in 
tensity trained. is of special 
interest is the 
tion could be 
unusual continuum. 

Some 


generaliza- 
ilong this 
interpretations 
gard (1957), following up some work 
by Bragiel and Perkins (1954), has 


presented evidence suggesting that it 


tT 
new Johns- 


is the degree of stimulus-background 
absolute 


than 
which is 


contrast rather stim- 


ulus intensity the variable 
producing the 


dynamism effect 


stimulus inte 
Johnsg ird 


elevated 


nsity 
had 
rats run on an 
stimulus cards of varyi 
placed before a 
medium: intensity. He 
accurate predic tions ol 


runway to 
ny reflectance 


screen of relatively 


m ide more 
number of re- 
sponses and of latency from consid- 
the 
card and background than from the 
the 


eration of contrast of stimulus 


absolute stimulus 
card. 

Perkins (1953) has also suggested a 
new interpretation 


intensity ol 


(with supporting 
evidence) of the observed effects of 
stimulus intensity. He maintains 
that the 
cedure an inhibitory response is built 
up to the absence of the CS, i.e., re 
sponse is inhibited at those times that 
CS intensity equals zero Che in- 
hibitory GSG originating at the 


during conditioning pro 


point 


of zero intensity dampens response 


strength to the relatively weaker in- 
tensities of the CS. He further points 


out, in with Heyman 
(1957), 


ning, 


agreement 
that in the typical maze run- 
study, 
another factor to be considered is the 


direct light-intensit: 
fact that S is experiencing the high- 
stimulus 
at the moment of reward. Since the 
animal usually gets the reward near 
the light source, it makes sense that 


est possible intensity of the 


he should respond with greater vigor 


WVEDNICK AND J 


FREEDMAN 


This 


interpretation may also explain the 


to higher stimulus intensities. 


ambiguity of the findings in the re- 


flected light intensity studies. 
Hull (1950b, 1951, 1952 


has presented a revision of his orig- 


himself, 


inal ideas on stimulus intensity dyna- 
| his 


research 


mism has received 


little 


revision 
attention The revi 
sion suggests that intensity enters as 
a variable 
fecting sil 
evocation 


efiect on 


both during training (af 


and during response 
In the earlier paper no 
was postulated Vhis 
minor 


Hey- 


con- 


sf; 


revision actually has only a 


effect on his earlier predictions 


man (1957) in an excellently 


study, evaluated the revised 


ceived 


position. He used high intensity and 


low intensity trained rats approac h 


ing and pushing open a door covered 


with grey stimulus paper of appropri 


ite reflectance He found regular 


GSGs with slope and shape in agree 


He did 
(ell, 
the 
His results sug 


ment with Hull's predictions 
habit 


iffected by 


find that strength 
the intensity of 
ng stimulus 

it Hull's 


better able 


e irlier 


to predict his results than 


position is 


tne revise | model 


he 


re isonably 


iston following 


con 


may be asserted 


ciusion 


regarding SG along an intensits 
contin 
St cally significant 
observed 
the GSG for Ss 


high intensitv and tested 


jum 
wT idi 
slope of 

trained at 
with GSs of low intensities is steeper 
than that for Ss trained with the CS 
at low rt sit ind tested at high 
intensit* 
Be 
reflected 
tinuum do not 


is possible that studies using 
light as the 
have enough effec 


stimulus con 


tive intensity differences, in « ompart 


son with direct light studies, to vield 
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tin other end. Lhe 

timuiu circle has a small door 

4. Some recent work sugges t through which a rat may reach the 
stimulus background ontr I 


leed dish The maze can be ro- 
import | | ly | rm) or 


have to be 
it the end of a trial 

initial study by Grice n 

1950), five white circles (79 


3) 


if ~ does not 
ne 


were used 
trained either to the largest 


ind 20 sq. in 


est circle, and were tested on 


in an extinction situation, 


il GSGs were obtained 
1952) investigated gen- 
of extinction using the 


Ss were trained to 


two different § stimuli 
resented singly (one 


ili was then prese nted 
nonreinforced trials. 
1 ol a presentation 
stimulus. The measure 


n was the latency of 


esponse to the test stimulus 
gradients were obtained for 


ration from large to small 
from small to large 

lus (1955 repeated Grice’s 
it varying the number of re- 
trials during the training 


and employing only the 79 
nulus as the CS. Using the 
| 


the first three test 
‘smooth gradients 


lwo other measures 
mses in 30 trials 
ol responses in 60 sex 


| regular gradients 
as precise as the | 


by Brush, Bush, Jenkins 


1 Whiting (1952) is quite similar 


he three just discussed. With 
ns as Ss, an illuminated spot of 
ng size on a pecking target ina 

r box was used as the stimulus. 
ilization was tested 


on both 
of the CS: 


rate ol response was 
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the response measure. Asymmetrical 
gradients were produced, that on the 
larger side being higher. However, if 
the log of size was substituted for 
absolute size, the grad 
more symmetrical. Jenkins, Pascal, 
and Walker (1958) also this 


operant technique an smooth 


ents become 
used 
! report 
and fairly regular GSGs 

studies have investi- 
gated the the 
stimulus as the independent variable 
1948 tr ined 


] 


ind food in a dish under 
The Ss 
ind 
ht. The 


} 
stimulus 


Quite a few 
s, 


SG using height of 


Grandine and Harlow 
monkevs to 
a block of a 
were then pre ented with the CS 


yiven 


height 
I 


a stimulus of a different heig 

choice of t 

was response 

First trial data vielded regular GSGs 
A study by B foll 

the ba t torm 


consid 


Ow ed 
one ol ition 
paradigms. Ss nted with 


blocks of 


areas, etc., and ‘re made to respond 


! 
coors, 


block. 


Two response Keys corres ding to 


“vec” of 


the two possible responses 
vided Duris y a short tr: 


riod all “‘vec’’ responses to t 


were pro 
ining pe- 
ll blocks 

General ion gra- 
the 
umber 


were reintorced 
| roduced 


bot} 


‘ver rect 


dients 
height 
and 


were 
j 
aimension 


latency of the 


onses. 


This is one of the few experiments in 


this area, or in fact in the whole area 


ilization, in which 


of stimulus gener 


human Ss, making a voluntary re- 
ced a gradient 


It is inter 


there were 


prod based 


} 


sponse, 
on latenc note 
that 


sponses 


esting to 
two positive re- 
lifting either key), 
rather than a single pos 
and inhibiting 
comparable 
studies (Buss, Weiner & Buss, 
Buss, 1955 ’ 


making use of the 
basic method and varying m 


tive response 
tions as in 
other 
1954; 


Same 


instruc 


studies iwo 


1ND 


lL. FREEDMAN 


reinforcement also produced smooth 
(s5(ss 

Rosenbaum (1953) using psychia- 
tric and normal Ss, employed rec- 
tangles of light of various heights as 
the stimuli. The response consisted 


of moving a slider along a 


strong 


wire 
ind weak shock as well as a 


buzzer were used to increase the 


e response and to heighten 


Regular gradients of ampli- 


tude were reported for all conditions 


except for the group of normal Ss 


eived the buzzer. A nonsig 


| 
idient of latency 


reverse gr 


1, 1.e., latency varied in 

itu 
fortunately, during the test 
CS trial 


trials 


nection of GS dissimilar- 
three booster 
irly presented between 
Chis would tend to pre 


lus and con- 


* test stimu 
whose influence in 
nt is difficult to 

Sotwinick (1953), Ss 


small rectangle and 


tor 


aSSCSS 


generalization to 
The response 
to the 


ingle 5 
ny a handle 
measures used were fre 
For 


rst 10 trials and for 


litude and latency 

ials gradients were re- 
frequency and amplitude 
ils, a gradient was found 
the other 


is well as for 


Schiller 

the GSR as the response 

and shock as the UCS. A 

gle of light 1 in. X12 in. was the 

| rectangles of 9, 10, 11, 13, 14, 

the test stimuli. A 

was reported based on first 

but a reversal occurred on 
stimulus (1953). 


regular gradients have 


conducted i 


I were 


for generalization 
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along the size mensi: | I the Grice apparatus have obtained 
cases, however, reversa y consonant and meaningful 


metries have beet ry esi ‘sults This recommends this 


have uniform ecur method quite highly for animal work. 


where Ss hav 
' , : ve Stimulus Generalization 
tively small ¢ TEL i I 


GSs. It seems likely, a te it area we ask: (a) whether a 
in be trained to the pro- 

ive stimulation arising from 

privation state; and (b) if so, 

neralization of this response 

roprioceptive stimulation 

from similar depriva- 

In an attempt to answer 

estions, Yamaguch 1952 

explanati ‘ el ‘ I 1 modihed ftactorial design, 


problem of d , r box bar pressing response, 


petween t ] i ¢ i il ( rees ol 
es al ‘ t ‘ { ponse tol leprivation as 
He found generaliza- 
the smaller st € tio ile this drive stimulus 
thos bet wee 
This would n ’ 
closet reneraiizalion 
1927) demonstrated that 
learn to respond to a time 
as a conditioned stimulus. 
g jogarithn scales t ( m veral studies have subsequently 
pensate for fe vestigated SG along this dimen- 
(zehura trained four dogs to 
yond to a one second silent inter- 
ing with respect , the il between two tones differing in 
dimension Siz pit h He then tested responsiveness 
1. kor bot i o thr additional durations of silent 
| 3, 9, and 26 sex observ- 
1 regular gradient. 
cosenbaum (1951) trained rats to 
bar every 60 sec. to obtain 
llets. During testing, seven 
ial intervals were used 14, 
The use i S| - Y 30, 45, 75, 90, 105, and 120 sec. Us 
human Ss, such as u [ lliksen, y a latency measure of response 
Rosenbaum, and Bot 1 , strength, a significant gradient, de- 
excellent amplituc requency creasing in height as the CS was ap- 
data However, | ul proached, was obtained; past the 60 
not observed ‘ Stimulus 0 point, latencies 


3. A group of studies from \ ‘ly ter to remain at the same level 


‘ 


separate |. boratories 1 nad is tl for the CS interval. The 
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lack of a regular 
CS interval 


was 


result of S being set 


sec... at which po 


cues would be 


for inter, 


sponse later 


pected to 
can ber 
the posi 
the test 
CS intery 
been movin 
that proxi 
creased lat 
nimal 
at the bar 
plateau 

\ further 
dimension w 
Davis (1951 


volunt 


two-seco! d 


with the other fe 


regular convex 
both muscle 


pressit or 


sults on muscle 


sense support 
I 


response meas 


Fink and Davis discuss the 


of choo y an 
most appropria 


variable rt 


the use 


? 


Ss wit 


1 


nterval 


for the 


rn 


[AN 


good inother if fol 


' 


log are ol par 
human Ss when the 


used are very 


duration 


3.6, 


vidual Ss 


periment 
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is direction. In an informative 
on the problem of the scaling 
ndependent variable, Cutt- 
1956) re ports on some current 


rom his laboratory. 


VARIABLES INFLUENCING 
NERALIZATION 


ization asa Fun 


this area have con 
| 


th the efiect of hurt 


inxiety on the 


rown 1942 


maze, rat-pulling-har- 


, usi 
varied the number ot 
food deprivation. He 
yracients with 

speed of respe 

t with number of 

leprivation The GSG 
ive group also tended 
In a later study of 
Brown, 1948), thes« 
licated An addi- 
of strong electri 
results which sug 
radient of avoidance 
s steeper than that 

behavior 

a temporal dimen- 

i modified Skinner box, 
ve by depriving two groups 
»2 hours and then feeding 

p a small quantity of food 
testing He noted no sig¢- 

neces between the GSGs 
ups when the fed group 
4 ems. of food Wher 
is increased to 10 gms 
experiment, the differ- 
n the groups was signif- 
fed group demonstrated 
responsiveness 
pigeons are deprived of 


more generalization § re- 
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exhibit 
1958 


sponsiveness they (Jenkins, 
Pascal, & Walker, The pi- 
geons were tested using operant tech- 
niques with the size of the pecking 
key the 
continuum. 

None of 
factorial design; this factor 
tend 
tion of their findings due to the possi- 
bility of 


serving as generalization 


these studies utilized a 
would 


to complicate the interpreta- 


a drive stimulus SG effect. 
Despite this, their results make it 
reasonable to conclude that increased 
time of food deprivation will lead to 
increased SG responsiveness. 

Electric shock (1953) 
used three degrees of noxious stimu- 
lation (strong shock, weak shock, and 
buzzer) to produce varying levels of 
drive state with While 
the weak shock and buzzer conditions 


R¢ senbaum 


human Ss 


did not produce differing results, the 
strong shock resulted in considerably 
elevated gradients 

In one of the series of st 
displacement, Murray 
(1952) compared the under 
three levels of electric shock, finding 


idies on 
and Miller 


(,5(, 


greater generalization responsiveness 
for the 
Brown 

finding. 


produced relatively 


greater shock condition. 


1948 


Relatively stror 


| 
reported a_ similar 


shock 
elevated 
ents. 
Sex. 
tosterone prgprionate upon the copu- 
latory behavior of 


Pesting the effects tes- 
sexually inexperi- 


enced male rats exposed to 
tives” 


‘incen- 
of varying degrees of “ appro- 
(1942) measured 
responsiveness on a > point s ale. A 
rough may be 
from his data. The greater the dose 
of testosterone proprionate the 
the incentive need resemble a recep- 
tive female in order for it to elicit a 
response and the 
sponse to the incentive. 


yriateness,’’ Beach 
I 


observ ed 


gradient 


less 


stronger the re- 


Mar erone 


MEDNICK AND J. I 
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and Walton 


results. 


(1938) obtained similar 


Situational factor. Mednick (1957) 
compared the GSGs of experimen 
tally naive and experimentally so- 
phisticated Ss finding that the naive 
yo re 
sponsiveness than the sophisti ated 


Ss demonstrated greater 
Ss. Inasmuch as this effect was espe 
cially marked in Ss who scored high 
Manifest 
he interpreted this finding in 


on the lavlor Anxiety 
Scale 
terms ol 

It may be 


from the 


situational lrive arousal 
concluded 


that 


reason ibly 


above evidence any 


which will increase the 


ondition 


state will result in increased 


drive 


responsiveness 


Differences in Generaliza 


tion 


Che study of individual differences 


is concerned with a search for cor 
relates of SG reactiveness 
of the 


mental tactors, personality variables, 


The bulk 


work has dealt with develop 


schizophrenia, and brain damage. In 


most instances the intent 1s utiliza 
tion of SG as an explanatory concept 


Thus 


seen b: 


in excess in SG reactiveness is 
some writers aS an important 
basis of the disorder of thinking in 
schizophrenia 
However, there is another possible 


direction that this research might 
Basic problems in le 
could be this method 
If a SG as an 


important variable promoting learn 


take irning 
attacked by 
theory hypothesize i 


ing in a given context, then a group 
evidencing a high level of SG reac- 
tiveness would be expected to per- 
form well in such a context. For ex- 
ample, Gibson (1940 

that SG is the 
arising in the learning of serial lists 
of high intralist similarity. 
SG 


hypothesized 
behind interference 
A group 


showing reduced reactiveness 
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should learn a hig! intrali i study by Buss (1955), on psy 
ilarity list with litt interferen iatric patients found no differences 
(relative to its performance on a low is a function of MAS scores; he sug- 
intralist similarity list Mednick gests that the MAS is not an appro- 

1955) has shown individual priate test for psychiatric patients 
with cortical brain dam vid Fager and Knopf (1958) agree with 
reduced SG re ness juss’ conclusion on the basis of 
basis of this result, irs . their experiment with psychiatri« 
hypothesized and ra i tha patier They found no relation- 
rtically brain dam vidual between MAS scores and SG. 

relativel decremet linical group On the basis of 
il observation, Schilder (1939 

intralist sim t n studies of st remarked on the difficulties 
zophrenics have in tasks involv 


| owed 


ype, it 


sh wi 


lifferentiation SJender ind 
’ 
l 


simple 1930), studying conditione: 


ge »s could be du al id of withdrawal from shock, noted ex 
other factors tr over-generalization by schizo- 
Cameron (1951) has 
r-inclusion and the 
he GSG on the part 
s. Garmezy (1952 
lization along the 
pitch, found that schiz- 
lemonstr ited more rela- 
zation than normals 
ct was especially marked 
ons ol socially admin- 
hment. Mednick (1955 
nension of space, found 
ics generalized more 
Dunn (1954) tested 
cs with social and non 
ils and found relatively 
ilization for schizo 
he social materials 
generalization continua 
leverly constructed, in 
consisting of changes 
of elevation of the 


WwW t cl “Aes is I po Lith ! Ol 
that all s attempt baum (1953) utilized psychi 


as olding mother 


portant 


to demonstra group differ { pati n a generalization 


»G responsiveness ther eq te tl tu : it did not compar them 


normal Ss in the study. 


Kroups lor cf 


1 measure of tin neralizati ywever, inspection of the reported 


ests that there was little 


conditioned response pa t difference in generaliza- 


ratio of pene 
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tion between the groups. Mednick 
(1958a) has presented a learning the- 
ory approach to research in 
phrenia which leans heavily on SG 
theory. 

Eriksen (1954 


eralization in 


S¢ hizo 


compared size 
“hysterics” 
“‘psychasthenics’ as defined by ex- 
treme scores on 
MMPI scales. The 
onstrated more generalization. Both 
groups generalization 
when instructed that they could avoid 
the UCS (electri k) than when 
told it was unavoidable. 
Arnhoff (1956) re- 
ported that high generalizers showed 
more ethnic prej 


the appropriate 


‘hysterics’ dem- 


show more 


sho 
> Le hee 
Personality test 


udice (E scale 
on replication of his study (1957 
found the diff 
In this laboratory, 


results have been observed 


erence did not hold up. 
similar fluctuating 
group of four 

related F 

Analysis of the subs« 

the 

stently hol 


‘ig ar . 
scale indicates that 


] 


subs aie CO! 


end significar 


a roie¢ tors’ 

high generalizer In 
? ns 

carrying 


out generalization research 


4 | 
ional 


at this laboratory, various add 


personality measures have been in- 


eraliza 


cidentally correlated with ge 


men 


tion responsiveness. W 


tion these briefl, No relationship 
has been noted between SG respon 
siveness and field independence (Wit 
kin, 1954) or nee t (M« 
Clelland, Atki Lowell 
1953); on the other hand 
in achievement 


d achievet 
id¢ 1, 4 ia ’ 
' 
1OW 
imagery owa Pic- 
Hedlund, 
| 


tend to generalize mor 


ture Interpretation Test, 
1953), 
those high in achievement 
(Mednick, 1958b 

Age. Mednick and Lehtine: 
found that SG responsivenes 
inversely as a function of 
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school children; no relationship was 
found for adults in a separate study 
by Mednick (1955). With the 
younger children, Mednick and Leh- 
tinen noted a latency gradient while 
none was the older 


noted for chil- 


dren. In line with these results, 
Reiss (1946) found 


along a gradient of homonymy to 


generalization 
as a function of age in 


In a study ol pa 
uffering from a variety ol 


1 
1 lox 


tions of cortical brain 

lamage, Mednick (1955) 
ne curtailing of generalization 
ness hese 


of Smith 


transier 


noted ex 


results are 
(1951 who 


(b isc | on 


thanae 
reased 
in SG responsiveness) from 
corpus callosum damage 

1941 the 


" of the brain damaged 


base 


concept ol 


d on some retarda 
A study 


(1958 on 


isiveness. 
1 Wild 
children indicates 


ficiency in SG 


led as a spread 

th from the CS to the 

» of the variables that 

the GSG is level of 

of the ¢ R | xperi 

irea have manipulated 

ount or distribution of rein 
of the CR 

reinforced trial The 


r o; 


reiley data comes from 
Pavlov's laboratory and is reported 


in (1949b 


the salivary 


Using dogs as 
CR, and an assort- 
of stimuli as CS, Pavlov found, 
in a number of different experiments 
that the 
test 


imount of generalization to 


stimuli increased with increased 
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number of training trials t he ng and then declined; the decline 


Beritoff (1924), nting h was more marked when single stimuli 
dogs, reported ; id of ger were used as CS than when combina- 
tha ty ing ; stimuli were used The 


Ky 
eralization,” 
ition of the results of these 


] 


tinued, tones furt] 
nts is somewhat difficult. 


moved from the 
thing, while Razran states 


re were from 2 to 16 Ss in 


of the 26 studies had 


response. Hy we 


rther, when summariz 
various results he takes the 
based 


rou 


is pot percentage 


’ 
imbers of 


lining trials 
1 genet 


erent coilore 


ot 63, 50, 
Ss were g 
reinforcements 
t to 104. In testing for 
three measures were 
ot responses in 30 
y of the first three tes 


number of responses in 60 
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sec. Absolute and relative generaliza- 
tion with the 
smoothest gradients being obtained 
trom the latency 

In the 


increased training, 
measure 

studies reported, SG re 
sponsiveness increased as a function 
of the number of reinforced training 
trials. On _ the 


those 


PGR 


other hat 
studies using human Ss 
or salivary CR measures fou 
live generalizati 
point and t 
golius sti 

Grice maze apparatus 


a direct relationship 
live ye eralization 
and number of 
trials. lhese d 
1 ' 

are ascribable 


| 


ences ih procedure 


allow for unequivo 
However, 

pretat 

highly sei 
adaptatio 


ma 


forced tri 


tion of the 


R w Val 
stimuli, PGR 
either OG! 
All Ss 
trials 
produced 
gradient: the 
responded 
stimuli, incl 
there was 
Sponsive he 
removed 
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quent repetition of this study which 
made use of a voluntary response 
essentially the 
Humphreys 
reasonable to 


found 
(1948 
concluded that it is 


predic { 


Humphreys 
same results 
a positively accelerated GSG 


for the 50° reinforced group when 


the gradient becomes more marked 


[his \ 


the 100% 


roup also generalized more 
reinforced 
that the 


many 


Zroup, 
latter re 
reinnmiorce 
n, Humphrey 
50% group w 
he shock during the 
s, while the other 
\nother 


' , 
resuits 18 tha 


possible 
was mort 
Situation tof 
group tha 


reintorced 


rorcements 


STIMULUS 
ALIZATION 


it vould 
momchnon whi 
for explar 
icurophysiolo 
been devote 
ViOoyV 1927 
that S¢ 


stimuli who 
ire cont 
also pos css 
ing the CR 
1 of the wave, 
power! of thes 


t tunction ol 
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their distance from the cortical as the medial geniculate body and 
representation of the CS the cerebral cortex. Thus, a response 
Loucks (1933) and Denny-Brown learned to one of these tones may be 
(1932) have developed analytical called forth by the other tone by 
arguments which seem to ¢ | ns of these common stimulated 
on the “irradiation hypoth vathways. Tone A might stimulate 
Even more dat ins owever, | Net Endings 1, 2, and 3 with a 
the data from a idy | ind ak at 2 lone B will stimulate 2. 
Dittmer (1940 po t that , and 5, with a peak at 4. Any re- 
the cortical repr I ti ) thie nse called forth by Tone A will 
- elicited by Tone B because of 
Pathway 3. A _ problem 


From this, t iickly arises in this formula- 


will suffer a gre usual finding of octave 


tween two compar 


| ible p t { lMranzation, 1.¢€., incremented re- 
hand than betwee tw [ po to the octave of the ¢ S despite 


the trun! heir d wed the he fact that the tones are well sep- 

gradient for I tr ' t rat n the « ps dimension Wolpe 

us as being the result of 

s having the frequency of 

CS being produced by presenta- 

of its octave. This explanation 

or this aspect of the Hum- 

1939) experiment (which 

by way of illustration 

not explain the Blackwell 

berg (1943) finding of a 

ive effect in rats despite 

ve precautions taken to min- 

the appearance of such over- 

Wolpe would also have some 

lty explaining increments of 

lization response to symmetri- 

mul Gibson, 1939; Anrep, 

Further, the Humphreys ex- 

riment, cited by Wolpe, itself con- 

lata damaging to his theory 

olpe i= tt mphreys’ experiment fully repli- 

problem from tl point of ex ated an earlier experiment by Hov 

citation ol 1 except tor one important detail 

1 tested across the pitch 

sion using a range of 4 tones 

m 1967 to 153 cps. Humphreys 

ted between 1967 and 1000 

e the representation ol 1967 

the relevant end or; ind 153 cps are more widely sep- 
Further, this 

mirrored at hig] I iral 1967 


the hearing end organ than 
ind 1000 cps, we are clearly in 
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a position to predict that in the in- 
stance that 1967 was the CS, the 
1000 cps test tone of the Humphreys 
study should elicit more relative gen- 
eralization than the 153 cps tone of 
the Hovland study. As it 
the relative generalization strength 
of Humphreys’ 1000 cps 
42° the 


strength of Hovlands’ 


happens 


tone Was 
relative yeneralization 


153 cps 


| tone 


was .70. Humphreys suggests that 
this similarity of response strengths 
might be ascribed to a ‘‘frame of ref- 
erence’’ effect since the 
both end points of the pitch dimen- 


sion in their respective studies. 


tones were 
These 
data and such an explanation are not 
compatible with the Wolpe position. 

The common pathways 
similarly 


nowuon 1s 
consideration 
since 
degree of intensity of a stimulus is 
not reflected in the firing of 
neurone it is not clear 
pathways can 


damaged by 
of the dimension of intensity. 


i sper iti 
how common 
develop in the in- 


tensity dimension 
Form of the GSG 


T here have been 
tempts to s} 
GSG. These 
made the explicit or 


a number of at 
the the 
ottet 


specily 


iorm ol 

issumMp- 
tion that a form exis which is in- 
Variant across d s10n In addi 
many h 
Hovland, th 
ent 


tion, ive maintained, 
at ‘‘the 


is ol cons 


with 
form of the gradi 
lerable import ince in 
1937b (Cer- 
is Spence’s analysis 


Miller's lisplace- 


' 


psychological theory”’ 
tainly such work 
ol transposition, 
ment theory and 


' 


work on immation 


could pro eed 


ol grad ents 
firmer foundations if the 
forms of the GSG 
lineated. 
Unfortunatel: 
good agreement 
In fact, just 


imaginable 


from 
iorm of 
were be tter de- 
there is not been 
regarding the sh Lp 


= 
reasonably 


pro 


about all 


shapes h ive be en 


AND J. I 
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posed as “the” form of the gradient 
(including no constant form at all) 
While this question of shape has 
consumed paragraphs in many a dis- 
cussion of experimental results, it 
the 


has oniy assumed 
This is 


status of a central problem. 


oct asionally 


perhaps as it should be for the true 


shape may well be an ephemeral 


treasure. One dismaying notion is 
with which any obtained 
may be altered by 
manipulating the units of the axes 
that without 
specification of stimulus and response 


measur 


the ease 
shape simply 


' 
It seems clear some 
ment scales, discussion of the 


shape of obtained gradients 
This fact 
Guttman 


this 


must 


proceed very cautiously. 


has been pointed out by 


in an interesting treatment of 


and other SG problems (1956 


An approach to the problem of the 


the 
mathematical model is presented by 
Shepard (1958a 
low. 


ipe oO GSG in 


terms o! a 


and disc ussed be 


Mathematical 
The ippl 


models to SG has been impeded b: 


Formulation of SG 


ication of mathematical 


ence of a satisfactory inde 


variable, i.e., a mathemat 
e measure of psychologi 
of stimuli. Recent 
have been two kind 
son this problem. One of 
these, propose d by Bush and Mostel 


ler (1951) is upon a set-theo 


however, there 


ol attack 


based 
stimulus 
lhe 
two stimuli is defined in 


the 


retic model, and views a 


on of elements 
fraction of these ele 
ments that the two stimulus-sets 
have in com 

Following Estes 


the 


mon 
1950) they 


probability of a re 


main 
tain that 

4 ‘ | 1 
sponse to a given stimulus 1s equal to 
t} 


e proportion of elements in that 


d to that re 
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sponse. The probability that any scale by some “continuous, differ- 
new stimulus will elicit this response entiable transformation.”’ Therefore, 
is proportional to the similarity of although the GSG is postulated to 
the new stimulus tioned have an invariant form in this psy- 
stimulus. An index of ilari chological space, when this space is 
determined by applicat if retransformed back into the “‘phys- 
theory equatior reviously ical space” (e.g., into the physical 


scale of frequency) the form of the 
GSG becomes irregular and depends 
forcement nd nection on th upon the position of the CS 


primitive lements, set-theoret He then asks this question: Given 


models of this kind have been wi t! ical scale with its empirically 


to account for certain ways in whicl rmined but irregular gradients of 
vet ali response t . 8 if possible to recover the psy- 
change du ours of holog | space and, hence, a unique 
crimiul 


n learning reen, 5 GSG having the same form for all 

Restle, 1955 However, positions of the CS? Shepard's con 

Mosteller conclude tl their m tion is that for any given experi- 

unin nak any perimer mental procedure the GSG has a 

form that is independent of 

n of the CS and of the 

dimension along which the 
iuli are arrayed. 

edure attempts to dis- 

unique function that will 

he conditional response 

ss trom experiments on 

ychological distances. On 

ff several paired-associate 

s in which the stimuli 

such physical dimensions 

ncludes that the GSG under 

kind of experimental condition 

ive upward (Shepard, 1958a, 

I58b). In addition, though, he con- 

es that the shape of the GSG de- 

pon the distribution of rein- 

‘nt so that, if the S is rein- 


nly part of the time, the 


brightness, color and shape 


SG departs from the pure exponen- 

and becomes more ‘“‘bell- 

sion I 5 oft iped,"’ i.e., convex upward in the 
quencies an b lent th nity of the CS. This conclusion 


points in a “psychol spa in is supported by Humphreys’ results 


such a way that 
points is in 


\ 


Such a curve 


differs from 


1939, 1948 Although this model 
accounts for the observed form of the 
GSG (when that gradient is plotted 
against psychological distance), it 





192 WVEDNICK 


the 
changes in the degree of SG during 
this 


does not attempt an account of 
discrimination learning In 
then, the 
than 


model is 
set-theoretic 


Mosteller’s 


which incorporate F irning 
» 


metrn 
the 


respect, 
less general 


models, like Bush an 


two types ol ap 


ied 


anism. Perhaps the 
proach will eventually be 
account both for 


tor the 


as to 
of the GSG and 
course of SG. 


so 


Summation of Genera 


Strength 


A theorem of Hull's 


1939) which 
has excited much t | 


I; ! 
research suggests 

GSGs originating 

points on the same 

summate and 
generalization resp 
area of overlap 
and Meryman 
eralization 
mension with at 


result 


1956 
lar 

Long 

an instructs 
Chey found summat 
tween two posit 

° 

by 16° of visu 
tween two poll 


visual angle 


point out that while th 


have a formal co 
methods assumed 
not meet 
(suttman 

out that the 
Meryman exper 
mits summati 
six different point 

It occurs at only or 
point betwee 
This 


j 
the data 


single 

stimuli. 
peated in 
Guttman and Kalish. ‘J 
pigeon pecking exposing 
different hues on the pec king key to 
test for generalization. Their method 


latter 


I used the 


ey 


apparatus 
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comes closer to satisfying the condi- 
tions for summation as assumed by 
Hull (e.g., reinforcement used to 
build up habit strength rather than 
than that of Bilodeau, 
Thus, while 


instruct 
Brow Meryman 
in both studies summation seems ob 


servable points between the train 


it is disturbing not to find 
ther possible points 


on the yradi 


ue LaAsHtey, WApDE-HuLL Con- 
AND Some NEw 


PRETATIONS 


postulated that as a 
itlorcement ol a re 


mulus, gradients of 


th develop to non 


or 
which produce 


In an uneven if 
nowever, contains pene 
smsdemandi 
\ 1946 


W ade 


this H illian postu 


, et rage 
in re pons " 


present a 


spe ts ol 
it the 


ther 


lies 
this is 


empirical phe 


mean that 

is to the GS 1 
t S has not yet been 
spond differentially 
relevant aspect ol 
during testing that 
nd this is only 

on being di 

ned dimension 

otherwise effective 
inswer to the Lash- 
failed to deal 


““‘tailure of asso- 


paper 
with the important 
ciation” argument. Brown, Bilodeau, 
ind 1951 the 


argumen nd dismiss it 


fractionate 


as circular 
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and untestabl period and develops as a result of 


the only wai S's attention being directed to the 


has failed to learn pond t E-déefined relevant dimension. Lash- 
particular stimulus elemet 3 wi ley and Wade assert that no falling 
| tial GSG will be observed unless the CS 

that characteristic However, thi is contrasted with a GS so that the 
relevant dimension is made manifest 
Since underlying gradients of 

se strength cannot develop in 


S does not respo! 


failure to respond different 

operational daennit 

these two are def 

oper tions, Brow! 

the Lashley-Wade ne stimulus fails to produce a 
if However t! rit i intl 

were to sugwest a 

test, it coul 


conditioning period ‘“‘training 


yreater strength of asso- 
with that stimulus than with 


on the same dimension.” 
circularit 


The 


isin one sel 


ind Wade specifically sug- 


method of single stimulus 


y (followed by a single test 
theors it prop hat t| GS) as a crucial test. Such a 


since been repeated many 
r, resulting in occasional re- 
first test trial gradients. The 
nd Harlow (1948) study 
ally designed with the 
nd Wade restrictions in 
ular GSGs were observed 
test trial. However, in 

e it should be noted that 
and Harlow are in the 
Most experiments have 

da falling gradient on the 
st trial. More often there is no 
rence between the CS and the 


1949) has proposed an- 
terpretation of generaliza- 
nomena He suggests that 

two types of genet iliza- 
a p eudoge neralization and 

true generalization.”’ The Lashley- 
tilure of association position 

seu logeneralization phe . 

iere S, because of age, in- 

or circumstances, is unable 
distinguishing characteristics 

S. “The relation of pseudo- 
eneralization to true generalization 
not unlike that of the undifferen- 
ited total action of the voung foe- 
to the structured whole activities 





194 S. A. 


of the fully developed individual.” 
In his ‘‘subsequent testing hypoth- 
Razran further that 
“generalization develops, not during 
the original training of the condi- 
tioned stimuli, but during the sub- 
sequent testing of the generalization 
stimuli.”” This hypothesis is similar 
to the Lashley-Wade position on this 
matter. Razran is suggesting that 
during 
propensities to 
built up. During testing with the 
GSs, Ss will ‘“‘categorize or rate the 
new stimulus on some sort of crude 
similarity-dissimilarity 


esis” asserts 


training no tendencies or 


generalization are 


scale’’ con- 
sisting of two or three steps 

The present writers hold a view 
somewhat intermediate between that 
of Lashley, Razran and Hull. Before 
developing this view it may be help- 
ful to analyze some of the assump- 
tions of what we will call, for want of 
a better name, the Hull position. It 
should be made clear that this elab- 
oration of the 
writers’ responsibility. It is not im- 
order to 


Hull's statements is 


possible that in draw a 
sharper contrast they have in cer- 
tain exaggerated Hull's 
position. 


instanc es 


Vigorous generalization responses 


the first 
following single stimulus 


are routinely observed on 
test trial 
training. Inasmuch as such responses 
would not the 
this training and the degree of such 
training has a marked effect on the 
degree of generalization behavior, the 


occur in absence of 


phenomenon of stimulus generaliza- 
tion is probably best seen as resulting 
from the 
training. 
On the first test trial following 
training (generally acknowledged to 
be the “‘purest’’ measure of SG) one 
should expect to find 
scending GSG. 
usually elicit 


operations involved in 


a regular de- 
Instead, the GSs 
almost as much re- 
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sponse strength as the CS (‘‘com- 
plete’’ SG). Hull suggests that this 
is due to strong responsiveness oc- 
immediately training 
(not necessarily a convincing argu- 
ment in view of the action of reactive 
inhibition which would tend to lower 
and to unextin- 
guished reactions to irrelevant situa- 
stimuli such as apparatus 
Wickens, Schroder and Snide 
ittempted to extinguish such 


curring after 


responsiveness ) 


tional 
clicks 
(1954 
responses to an irrelevant aspect ol 
the SG 
testing, but nevertheless found com- 
plete SG on the first test trial. 

The expectation of 
GSG on the first 
with it some assumptions. 


stimulus before beginning 


a descending 
trial 
k irst, one 


test carries 
must assume that SG responsiveness 
develops as a consequence of train- 
ing. This seems to be an acceptable 
assumption. The second assumption 
is that training results in a gradient 
of apportionment of potential re 
sponsiveness along the relevant stim 
itinuum. For example, it is 
expected that if Ss trained to 


salivate to a tone 1000 « ps and each 


ulus co 


are 


S is presented once with a tone at 
the cps con- 
each S's re- 
proportional to the 


other 
the 


some point on 


tinuum, extent ol 


sponse wW ill be 


phy sical or 


ind distance of his test 
stimulus from the training stimulus 
If S is to respond in a proportional 
respond more to 1400 
it must be as 


came to the first test 


manner (i.e., 
cps than to 1800 « ps 
sumed that he 
trial with associations between spe- 
cific stimulus values on a physical or 
levels of re- 
That is, it must be 

the first test 
a. certain num- 


jnd scale and certain 
sponse strength 
that 


trial he already had 


assumed before 
ber of drops of salivation set aside 
for 1400 cps and a smaller number 
reserved for 1800 cps. 

However, there is another possi- 
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bility. 
set up 


What if, following training, S 


associations between gen 


ordinal 


eralization responses and an 
scale of stimulus values rather than a 
ind or cont 
That is, what if the 


sponse to a 


inuous 


given 

tional to the number of 

Stimul 
0 (with number of stimulus units de 


the 


that separate that GS from 


pop i] 


units S has experience 


fined in terms of ition of 


stimulus | 
the immediate 


f This 


almost 


within experimental 


would explain the 


situation 
fact that 
usually 
trial; the first 


that is on 


complete SG iS 
observed on the first 

GS that S exper 

the same continuun 
will be, 


only one stimu! is ul 


Stimulus 0 


0, and will elicit a rel 
For examp 
in an experiment 
tion, Stimulus 0 
1 1400 « 
1800 cy 
For « 
experience 1 the « 
tion, his GS will be 
moved from Stimul 
tinued testing S’s GS 


g 
I 


sponse 


1OOn 
S receive ps Go 
S receives ; 


test tri il 


will change until 
the full range 
periment 
descending 

Id 


This wou 


pric al il 


periments 
is usually 
fate 

typically 
the GSG inere 


observe 


testing 
Let u 
where some 
may be made 
stated above. 
that the imoul 


elicited by a GS will be determined by 
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its distance from the CS along a 
physical or jnd scale without regard 
to what other GSs, if any, are pre- 
sented in the experiment. In terms of 
the alternative notion being pre- 
sented here, if the CS is a tone of 
1000 cps and 1600 cps is the critical 
test GS, it will make a great differ- 
the other GSs are (a) 
1200 cps and 1400 cps or if the other 
GSs are (b) 1800 cps and 2000 cps. In 
the GS at 1600 cps 
will be three units from the CS; in the 


whether 


ence 


the case ol a), 


cas of 


b), 1600 cps will be one unit 
om the CS. If Ss allot their gen- 
eralization responsiveness according 
to units of separation of GSs from the 
CS then it would be predicted that 


the 1600 stimulus would elicit 


re responsiveness in the (d) 


cps 

situa- 
n than in the (a) situation 

Further, it would be predic ted that 

important determinant of amount 

esponse to any of the GSs would 

their units separation from the 

Thus, the 1200 cps GS in (a) 

elicit about as much gener 

n as the 1600 cps GS in (6 

e both are one unit of separation 

CS. Some empirical sup- 

this interpretation of gen- 

vation phenomena is found in a 

comparison ol studies by Hovland 

1937) and Humphreys (1939). Hov- 

id reports the generalization of a 

PGR 


75 jnds trom 


response to tones 25, 50, and 
the CS. Part of th 
Humphreys experiment repeated th« 
Hovland procedure, confining itsel! 
o GSs that were 5, 15, and 25 jnds 
om the CS The CS and 25 jnd 

were 1967 dv and 1000 dv, re- 

vely. The two studies are com- 
ed in terms of the units hypoth- 
lable 1. The units hypoth- 
ould predict that the Hum- 
25 jnd tone would elicit as 
much response as the Hovland 75 


id tone (both being three units from 


5S W 


phreys 
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TABLE 1 


GENERALIZATION STIMULI IN JNDS FROM CS 


Hovland 
Humphreys 


the CS 
sponsiveness in the two studies may 


The generalZatiol rc- 


be roughly compared in terms of rela 
tive generalization to GS 
response to CS 
jnd GS/CS ratio was .72; the 
land 75 jnd GS/CS 
The 25 jnd Hovland GS (one ut 


separation) elicited 


respo S¢ 
Che Humphreys 25 
Hov- 


ratio wa 


more relative 
generalization than the 25 jnd Hum- 
phreys GS (three units of separati 
Humphreys termed this the 

of reference’”’ effect st iting 
“generalized response may 
upon the setting in which stimul 
perceived.” 
completed a number of st 


Ss recently 


The writer h 


ing the units hypothesis in SG 
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number of continua, spatial, tactual 
terms ol 
regarding the summation of 
gradient 1959 An 
1956 


and temporal and in pre- 
dictions 
early study 
Hum- 


phreys-Hovland comparison in the 
] 


which replicated the 


continuum using the Brown, 
Bilodeau, and Baron (1951) 
tus len ng support to the units 


Spatia 
appara 
ds stro 
interpretation 

his research on the units hypoth- 
has shown that this is an im 


Csis5 
portant v determining gen 
eralization behavior However, it 
has bee 


ol the 


noted that the predictions 
to break 

extremes of the con 
tinuum be ed. An S trained to 


tested at 


variable tend 


respo! t SU cps and 


20.000 ll not behave the same 
it 50 cps and tested at 
100 cps des} he fact that the 
stimulu ie unit ol 


isanots 
test 
separation 
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Over the years, Cattell has out- Cattell hedges this conclusion by 
lined and followed a strategy for de- presenting possible alternative cross- 
termining and assessing personalit matches for 3 of 12 factors for which 
traits which tialls illed for tl natching is claimed (Cattell, 1957, 
identification o ors in thr lable 8-7, p. 326) and by stating in 
media, namely, behavior ratings (B his preface (p. xi) that the matching 
or L data », Questi 4 ind cross media may be even less re- 
objective te r ident liable than it seems. However, an 
fication was to | d upon blind even stronger statement on this sub- 
rotation to simple structure, whi ject appears in a recent paper by 
wccording ittell has th rtuou Scheier and Cattell (1958). They 
‘Factors in the rating and 

iaire realm have been se- 

linked to each other with all 

few factors now in one realm 
nding their counterparts in factors } 

the other realm” (p. 608). Further 

gy in this paper, the following 

itement is made: ‘Moreover, the 

ge between questionnaire and 

y realms is so well established 


better than other possil nodels t a match to a questionnaire fac- 


Assertions made is nt publica r is excellent presumptive evidence 
: match toa parallel rating factor” 

609 
Since the present writer had quite 
different impression of the present 
tus of research on the matching of 
lhese asserti« il iry with them BR and Q factors from that given in 
the implication tha tell’s long the preceding quotations, he under- 
ht for eviden factor took the present review of the evi- 
e and issues involved in relating 

BR and QO factors 


CHE EviIpENc! 


his research « ledia ma ‘ Scheier and Cattell (1958), and 

with the follo ment ittell, Saunders, and Stice (1957) 

ike reference to Cattell (1957) in 

pport ofl their assertions quoted 

bove Cattell (1957) cites three 

oss-media studies, two with adults 
d one with children. 

t cross-media study was 
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carried out in 1945-46 by Cattell and 
Saunders (1950). The sample con- 
sisted of 118 college men and 240 
college women. The behavior rating 
factor scores were based on one to 
five rating variables each, generally 
those found common to two previous 
studies (Cattell, 1947; Cattell, 1948). 
On the average, three rating variables 
were used to estimate each of 13 be- 
havior rating factors. Questionnaire 
factor scores were based on one ques- 
tion for eight factors (Q-1, Q-2, Q-3, 
Q-17, Q-9, Q-4, Q-13, and Q-14) and 
on five questions for the remaining 
eight factors (Q-10, Q-5, Q-8, Q-6, 
Q-7, Q-15, Q-/, and Q-12 Objec- 
tive tests were included, 


also but 


Q-13 
BR-G 


Obsessionally careful and considerate 
Positive character inte gration 
severing, determined, str« 
BR-K_ Socialized, cultured mind 
ished, polite, refined in dealit 
Sophistication (polished, polite, 


ignores people; aesthetically 


BR-N 


Lack of annoyance at superiority 


Q-17 


the 
an ily sis 


these are not of interest for 
present Che 
was based on tetrachoric r’s and used 
the multiple group centroid method. 
Thirty-one visual 
made satisiactory 
structure was reached. Out of the 
12 factors extracted, the authors 
claim finding a match for two BR and 
Q measures. 


discussion. 


rotations were 


before a simple 


' 


BR-L 


Paranoid schizothymia (jea 


LEY C. 


emotior 
yng-willed, thorough; responsible, 
intellectual, cultured, 
Z with people ; sensitively 


refined in 


us, hostile ; worrying, anxio 
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able is actually 
tion, commas 


a complex descrip- 


are used to separate 
adjectives within a rating variable 
and semic olons 


are used to separate 


rating variables. The description of 
only one pole of the bipolar variables 

A fuller description of the 
variables can Cattell 
(1947). The number of questions en- 


tering into each questionnaire factor 


is given 


be found in 


estimate is given in parentheses fol- 
| title. 
questions used can be found in 
Saunders (1949 ittell (1950a 
The first factor for which a match 
is claimed is Factor 8 which had the 
following loadings of BR and Q factor 


scores: 


lowing the factor The actual! 


or ( 


ally stable, objective pendable; per 


ft trustworthy 


introspective, analytical; pol- 


imaginative, intuitive 


lealing with people; cool, aloof, 


fastidious 


The authors claim a match between 
BR-G and Q-13. When one examines 
the original correlations (Saunders, 
1949), it is found that BR-G 
Q-13 correlate .02 The highest cor 
relation of Q-13 with any BR meas 
22 with BR-K 


| he Set ond claim 


and 


ure 1s 
match is 
3 which has the fol 
lowing BR and Q loadings: 


for a 


based on } ictor 


hy, bashful, sensi- 


tive; suspicious, broods, feels persecuted 


Q-17 


Common annoyance at superiority (1) 


In setting out some of the results 
below, brief descriptions of the vari- 
ables entering into the behavior rat- 
ing factor estimates are given in 


parentheses. Since each rating vari- 


The authors have this to say about 
the match 
only the most precise hyperplane of 


“This factor exhibits not 


any factor, but also one of the most 
clear-cut matches of primary factors 





BEHAV]! 


from each of the realm 
(Cattell & Saunders, 1950, 
The between 
BR-L (Saunders, 1949 
highest correlation of Q-17 with 
BR factor is 4with B 
Three other relations 
BR and Q factor ur 
exist, although the reported 
much 
these assumptiol Factor 
Cattell 
econd-order tus 
| . had the follow g loa 


correlation 


ita leave 


doubt as t tl 


and Saunders assume 


on ot tactors H 


H, Adventuro 

H, Adventurous 
likes party 

H 

D, 


Cattell 

lowing to Say 

There is TeAasoT 

a failure of as 

alternative rotations of the ( i, ind 
ites that Q 2, lack of shyt 5, is e QO fact 

equivalent of BR H, t YU 10 (Guill 

ford’s Rhathymia) i » match of (BR 

Here all fo 

single factor along with 


surgency 


certainly represents a 

to the correlations among « ictors 
unduly high, as a result of biased est ites, 
extract sufficient factors to 


ion of H and F (p. 251 


or to a failure to 


obtain separat 


Cattell and Saunders present no cor- 
relations or factor plots which might 


' The loadings on Hy, Hs, and H, are spur- 
due to the part-whole relationships and 


the resulting correlated error 
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serve to bolster their tenuous argu- 
In the reported data there is 
no basis for deciding what Q factors 
go with what BR factors at the pri- 
mary trait level. The evidence sug- 
g at best that a second-order ex- 
traversion factor in behavior ratings 
Q-data 
present 
consistent with those re- 
ted by Cattell later (1957) as 
nponents of the second-order ex- 
on factors in either BR or Q 
Examination of the original 


ments 


ests 


have a 
the 


may counterpart. 


associations 


However, 


r not 


te sex; gregarious, sociable, 


nt, self-centered; attention- 


1, egotistic, headstrong, predatory; un- 
| nest, selfish 


~ptimistic, enthusiastic; ad- 


nally irritable, jumpy, nervous 
undependable, moody) 


rrelation matrix (Saunders, 1949) 
gives no further support to the as- 
sumed Q-10 correlates .26 

and .20 with BR-F. 
correlates —.44 with BR-Hs and 
39 with BR-F. Q-10 has correla- 
of .20 or higher with BR-G, 

BR-H, the highest r being 
BR-G. Q-2 has correlations 
ibove .20 with all of the BR factor 
scores loading on Factor 4 as pre- 
sented abceve, the highest r being 
with BR-Hs. The conclusion is 
necessary that this study does not 
give evidence for the unique linking 
of BR-H with Q-2 and BR-F with 
Q-10. 

The 


matches. 


with BR-Hs; 


BR-F, 


with 


final assumed relationship 
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between BR and Q factors was de- 
rived from the loadings on Factor 10 
which were as follows: 


BR-I Sensitive, imaginative, emotionality 
» 


pendent, immature I 
less; sensitively 
BR-G 
Q-5 Emotionally sensitive self-sufh 
Q-3 Interested ir 
BR-N Sophistication 


understan g 


see Fact 5 


Cattell and Saunders assume that Q-5 
goes with BR-I, though again 
present no evidence to support their 


they 


selection of these particular BR and 
Q factors matched rhe 
correlation between Q-5 and BR-I 
(Saunders, 1949) is .06. The highest 
correlation of Q-5 with any BR factor 
is .20 with BR-J, Neurasthenia. 

In discussing the results, 
lowing i 


as being 


the fol- 
interesting 
comments are made 


g what we in- 


If the above factorization is doi: 
tended it to do on! 


y one conclusion is possible, 


i.e., except for two or three instances, the 
known personalit trary t 
hypothesis, are 

tors in different 1 

that every factor 

tion in all three reg 


factors 


examples we have take 
not coincide Obviou 
tionnaire factors that lie 
hereas the behav 
., are rarely uninvolved 
ders, 1950, p. 256 


their own, w 


The authors then go on to point out 
methodologic il 
might lead to changing this 
sion at a later date. Among these 
difficulties , the 
assumption that means and sigmas on 
behavior ratings were approximately 
equivalent for men and 
the ‘‘obtrusive”’ 
order factors. In 
and Saunders 


difficulties which 


om lu- 
reliabilitic 


are low 


women, and 
problem of second 
Cattell 


some ol 


addition, 
found that 

their communalities ran above unity 
and that 


they could not achieve 


WESLEY C 


i1esthetically fastidious; frive is, U 
maginative, intuitive 


Lack of positive character integration 


BECKER 


satisfactory restoration of the original 
correlations from the factor loadings 
Whatever the methodological dif 


mandi impatient, seli-centered; de 


dependable, thought 


ficulties, and the present writer agrees 


that there were many, this study by 


rely cannot be taken as sup 
the 
iccess{ful 


this was a 


evict e tor assertions 
matching 
“ ploneering 
of methodological pit 

ien do the two more 
lies have to offer 


the claim that there ar 


kages between corresponding 
i © tactors? 

Cattell a: 
out to be 


second 


stud, by 
rs (1955) turns 
of the 


the first 


same data whicl 
study, except 
ysis was limited to the 
Again tetrachoric cor 

ed Fifteen factor 
which 11 


from. the 


j ‘ 
qa ol 


were 
with those 
study. One new factor appeared 


1 thr Ade 


of this study is not 


il re not interpreted 
quate ev 
possible since the writer was not able 
to obtain the correlation 
rj the factor 
ssumed to exist in the first 
the co-loading of BR H 
<hathymia 
t the 
Even 


or iginal 


x However, of 


was repli 


n ju women's data 
this result is not 

nce 0 12, masculinity, loads 
just as high on the H factor as Q-10 
2? Pers il co mcatio 


ge sted that havi 


1 with Cattell sug 
g the r matrix would not add 
much to the pic ture. 
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41 and .42, respectively ‘ing used per factor. Again two 
than detailing the confusi pictur stimates were made of each factor. 


‘ 


of loadings which iN in the previous studies, objective 


second study, the t ild like te measures were included, but 
to quote Cattell’s dis Oo are not important to the pres- 
results in his re bool 7 nt discussion. After computing 
Cattell writes product-moment correlations, 13 fac- 
5 a es tors were extracted using the group 
keeping homogeneity of 10 troid method and rotated to sim- 
Also, its design reacted to the abs f e structure by the quartimax 
posite number ‘ rt tact euhaus & Wrigley, 1954) criterion. 
vo additional graphic rotations 

were require d to obtain satisfa tory 

le structure. When the 13 fac- 

examined, in no case do both 

ind a BR factor load on the 


hree studies represent the 
he evidence referenced by 
support of the contention 
id 2] factors cross match. 
the results of these studies 
ve, they could not be con- 
onclusive with regard to the 
16 PF questionnaire factors, 

se of the unknown relationships 


present questionnaire factors 
ised earlier. 
ire two further unpublished 
rom Cattell’s laboratory 
some bearing on the is- 
1d (1952) took as his 
esis the problem of dis- 
between factors A, F, H, 
., all of which fall in the extra- 
introversion area. Objective 
behavior rating, and question- 
lata were obtained on 102 col- 
en from six housing groups. 
he objective test data will not 
ed. The rating factor scores 


ed by having each mem- 


were used each group rate every other 
These variables wet men V varied from 14 to 22) on 
summed as to give t ' ibles loading on each fac- 
estimates of each factor he r ti he full description of the rat- 
ariables can be found in Cattell 

Only a brief description of 


1 will be given below: 


tionnaire factors i 1 tl tem ng v 
in the Junior Personalit: at 1947 
tell & Beloff, 195 | 


ic 
, i 
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Cyclothymia-Schizothymia 
Easy going, good natured 
Adaptable 
Ready to « 
Surgency-Desurgency 
Cheerful, happy-go-lu 
Talkative 
Energetic 
Adventurot 
Adventuro 
Marked i: 
Trustful Cy 
Trustful 


operate 


is, likes to meet people 


terest in opposite sex 


lothymia-Paranoia 


Free from jealous tendencies 


Socially composed 


Forms A and B of the 16 PF (Cat- 
tell, 1950b 
tionnaire measures of factors 
H, and L. 

Meeland normalized the distribu- 
tion of all variables and used product 
moment correlation coefficie: 
analysis. The multiple group cen- 
troid method of factor analy 
used. Blind rotation was followed for 
11 full rotations, and then inspection 
indicated that Factor 1 
of F and H. An attempt was then 
made to separate F and H by extract- 
ing another factor from the residuals 
and rotating further Six further 
rotations of all factors were carried 
out. Two of Meeland’s 11 
showed co-loadings of behav 
and questionnaire factors 

Factor 1 (actually a refer 
tor) had the following load 

BR-F 
BR-H 
BR-I 
Q-F 
QO-H 
BR 


were used to gain ques- 


A, F, 


ts in his 


sis 


was 
a fusion 


was 


factors 


Wr rating 


Factor 
ings: 


following load- 


BECKER 


spiteful, critical 
inflexible, rigid 
languid, slow 


depressed, anxious 
taciturn, introspective 
bdued, languid 


s Cyclothymia-W ithdrawn Sct 


nid, withdrawn 


nterested in opposite sex 


suspicious 
jealous 


I uishful 


Meeland 
best 
able 
that 
with | 


Factor 1 “‘is 
with consider 
with H,” and 
Factor 3 H contaminated 
When the present writer 
plotted the loadings on Factor 1 and 
3 other, he found a 
clear-cut hyperplane nearly orthog 
onal to the vectors for F, H, and L 
which suggests that the best simple 


that 


is I 


argues 
red 


contamination 


| onsice 


is 


inst each 


ik 


structure was contained in Meeland's 


original Factor 1 which fused F and 


H. 


separate F 


It is obvious that his attempt to 
H by 
another factor was an arbitrary pro 
which led simple 
When at the 
correlations between the various BR 
ind O factors (Table 1) 
his difhculty in separating these 
s becomes apparent. BR-F and 

779, BR-F and 
790, and BR-H and 
714. Looking at the 
media correlations for A, F, H, 
and L it is found that each of the O 
factors correlates higher with at least 
one other factor which it is not sup 
than it does with 
ctor it is supposed to match. 


and 


extracting 


cedure to poorer 


structure one looks 


the reasons 


tor 


( orrel ite 


H 


|. correlate 


' 
correiate 


posed to match 
the I 
Agair 


second-order BR extraversion factor 


the possibility remains that a 


might match with a second-order Q 
extraversion factor, but this study 


does not support the one-to-one 
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TABLE 1 


AMONG BR Anpb Q Factors 
Meeiand, 1952 


Variables 


BR-I 
BR-H 
BR-L 


0O-A £92 

().} ( PRS 139 

O-H 55 597 51 404 485 — 
0-1 2 a 15 254 033 — .291 


Note. NV is 102 colleg ‘ t . ection while BR-L is scored for the trustful cyclo- 


thymia d 


matching of L and ctor t the ich results while of theoretical in- 

primary trait level terest, could not be generalized as 
Meeland (1952) appropriately co: lidity data for the 16 PF under 

cluded that, “‘Generall) I -y typical conditions of use. 

failure of the ratings, he final study from Cattell’s lab- 

ind objective test measures to eme ratory was carried out by Horowitz 


le ! 


simultaneous their Dt 51) on 60 college women. Horo- 
factors” (p. 52 witz was concerned primarily with 
Che magnitude of th rrelati finding objective tests to measure 
between L and O factors in th factors A, H, and L. She included 
study, even though 1 pporting havior ratings found previously to 
Cattell’s assertions, ar ‘ terest load on factors A, F, H, and L (nine 
they are higher than hav ratings in all) and the 16 PF (first 
found in most other stud ditio Unfortunately, the only 
riter would like t st tl rrelations reported are between the 
special testing ons, nine behavior ratings and Factor A 
h each subject st evaluat of the 16 PF. Horowitz found corre- 
every other member of his use on lations ranging from .43 to .79 be- 
the rating factors | the tween the 16 PF Factor A and rating 
the questionnaire ) ) leted ibles of ada ptability, good na- 
within 48 hours t uy situat t iness, cooperativeness, and atten- 
wherein each self-rater was lil t to people (all found previously 
to be using a similar frame of 1 to load -A). On the basis of the 
erence, thus making the cr ‘1 report data, the reader does not 
parisons of self-ratings re meal know to what extent these same rat- 
ingful. Also, it should oted that i variables might correlate with 
each subject had the rating scal other questionnaire factors, and so 
his possession a month before the this evidence is of limited value. It 
actual ratings were ma LVil should be remembered that with col- 
the rating scales availal might lege men under similar rating condi- 
have led to closer self-examinat tions, Meeland found Q-A to corre- 
relative to other member h late only .106 with BR-A. 
group and thus increased the validity In reviewing the literature, the 
of the self-ratings. Needless to say, writer was able to find only one other 
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study (at the primary rait level ior the mate hing of sociability 
where factored questionnaires and mothers (Cattell’s H factor) and a 
factored behavior ratings were used tiveness in fathers (no Cattell pat 
In this study Bex ker, Peterson, illel S suspect because the ratings 
Hellmer, Shoemaker, & Quay, 1959), were based on a one-hour interview 
57 mothers and 55 fathers were rated These ratings were contaminated 
on 16 of the Fels Parent Behavior with self-reports of behavior, and it is 
Rating Scales. These scales had been ther I ot too surprising to hind 
previous! » factored by Rotf (1949 yr ion with other = self 
Guilfe .s 13 questionnaire factors por isures. The surprising and 
were also given Separate factor mportan rt of this study was that 
analyses were compl “dl lor ner “ 1 more relationships 
and for fathers, usi: ‘ntroid ti tw interview ratings and 
tors and the q 
rotation (Neul 

It was found that rat 
ity loaded .62 o1 nother-d: iC- Ss apparent that the present 
tor which was ril fined by loes not support the claim 
loadings of .8 n Guilford’ r ‘secure linkage’ of BR and O 


DISCUSSION 


thymia (RX d utlford his does not necessari 
Sociability (. h dit n KR impl ha uture research using 
and S are und tedly sp more re le and factor pure meas 
cause many of the san tems col ul ma ( still prove 

tribute to each I I correla pr osition b rect However, 
tions between the sociability rating ther , number of reasons why 


and § and FR were I - t pt ent writer considers this out 


spectively The only other facto ym ingly unlikely Proof of 


show appreciable loading , ting propos iS requires two 

and questionnair« 

data factor on 

liveness rat 

ford’s Genet 

54 The 

activeness ratin ind i ( uming t iti w bias i! 

was .40 f ctor have bee 
Most of th lord tar res partialed rr hat when fa 

“collapsed” into a sing! tment lin th me matrix and rotated 

factor very similar t i I's ( lindly t mple structure, the cor 

ond-ordet Kiet) or or te DO i . and QO factor measure 

second-order emoti | stability { load th in rs and no other 

tor reported by lL ysenck 53 | facto ( t possibly iter bias o 

questionnaire 

however, shov 

to ratings ol 

lem behavior in 

parents Becker et ] nclu loading at because of the 

that the ‘‘domain of pers ' in | ! f unrehability « 

tapped by the Guil 1 itories 1s ' The second criterion 

quite limited.” ider should ul to demonstrate the ¢ 


note that even tl i evidence +S] * of factor structure in 
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the two media. ll ha | littl with present day measurement tech- 
ittention to the “1 niques there is no way of specifying 
requirement of the second criteri ictor order in the personality do- 
in evaluating hi f both t main independently of a_ specific, 
first criterion | t] » other irbitrary set of variables. Since it is 
factor’ part of tl id criterio ot possible to specify beforehand 
ire ignored, is W . d I i the § im pling ol variables in BR and 
tell-Saunders papers, is domains appropriate to a given 
with the possibili hat a edl rder, there is no way of knowing that 


corresponding BR and Q factor mea ven set of BR and Q variables will 


ures could load as hig to first-order factors which 

same tactor when the rr ti i hen be cross-matched. In view 

tween the factor measur ro f the haphazard method of item 

This possibility assumes | on mpling, it is possible that ques 

munalities However, i he f tionnaire factors will lie at different 

ilities are only .80, factor orders of generality from behavior 

BR and Q) could st oad rating factors fhe relationship of 

ilso vary from factor to 

ce there is no a priori 

ssible to the variable sam- 

meet : bove re . proble m, it is doubtful if Cat- 

if the spond e ¢ t t proposition is testable outside of 

iry sampling system 

problem is the fact 

common langu iwe structure 

ip of self-raters and judges 

i pseudo matching ol 

salient variables 

nye system bias 

iy lead to a 

cores. The present 

that much of the 

ss-matching of BR and 

ves from the fact that 

y systems bias the 

e ol common patterns in 

nd “other” judgments. Such 

of course, artifactual and 

he problem of variable 

rhe greater the vari- 

ty (which in the Q- 

pproaches the extreme 

same question again 

greater the probabil- 

item loading positively « ty that common meaning systems 

evant factor with an it rather than common behavior pat- 

negatively), in problet t ire producing apparent factor 

has not been solved matche Cattell, of course, is not 

Another problem (related m nsensi » to this problem (Cattell, 
ways to the above) is the 
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Beside the statistical and technical able to identify 13 factors in each 
difficulties with obtaini: proof of nalysis, named for Cattell’s factors 
the cross-matching and Q A,C,D,E,F,G,H,I, J, K, L. M, O. 
factors, the writer finds it difficult (hese two sets of factors were cross 
to believe on psychological groun matched in terms of psychological 
that such matching ( 1 occu meanit When the correlations be 
random samples of the popu 1 tween th icher factor scores and 
“with all but a few factors.”’ » the parent factor scores were com 
proposition that BR and Q factor puted for t itched factors, the 
can be cross-matched requires tha re | to range from 23 to 
a person's judgments is OW! +25, averaging approximately zero 
havior correlate with show a ule this is an extreme example, it 
pattern similar hat rived from rallel of the problems in 
an external jud I udges This dI bin i ing BR and O fac tors 
is an unlikely occurrence { several he tri n this cross-matching 
reasons: (a) defenses rious issue ibly lies somewhere be 
sorts act to limit self- , n the position taken by Cattell 
the frame of reference (adaptation extreme example outlined 
level) for making self-judgmet f., Guilford, 1959). There 
vary from person | n, making re ul lly some points where 
such scores not comp: jues ire factors and behavior 
the experience > gud i o ng f rs overlap, but there are 
necessity constitute differen mpl just indoubtedly many points 
of behavior for self and other ra Bf do not overlap 

These points « 
the analogous FuTURE RESEARCH 


factors in pare * ratil with ychologi are going to con 


tors in te: rs’ t ; of children tinue tou iu ionnaires because of 
The pare like the lf-rat ( nies In ternmis of the 


biased by notional in men resent sta f knowledge, it would 


with his child and apt to b ef . In latory that factors in 
about the child's weak: cs } onalit ‘ntories be viewed 
i ! 


parent m perception or di 


different fram ref re depen n ( f the self-concept rather 


ing on the number of n hi han in t issumed behavioral 
child's aye ] , SE ; OV memory i Mie! Ol iS yurse completely 
ability, an ik nally + justifiable to find out just what kinds 
parent bas is ratings fferen t behaviors factored questionnaires 
sample of behaviors from t t of the vill predict, as both Guilford and 
teacher. In ; ly with at hay lon Further worl 
(Peterson & il, 58), ynly along this line is in order 

part of which has 1 publishe The us lestionnaires is typi 
Peterson had teachers in t] i illy hed in terms of one of two 
sity of Chicago Nurser cl rate itional namely, as a substitute 
80 children, four to six vear d, on a standardized interview, or as a 
36 variables, and had parents (m y meat rf economical assessment 
mothers) rate the same children or nality traits. It is only the 
different sample of 44 variables which latter rationale which is of concern at 
covered much the same behavioral the moment. Historically there have 


domain. Peterson and Cattell were been two major criteria used in scor- 
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seriously considered as criteria for 
assessment rnal consist qu nnaire development. Since 
ency criterion, whi du th ural experience of men and 


given way to the mor yp! é I men in our society is quite dif- 


| ; 
simple structure facto und ‘rent, it would probably be neces- 
' 
} 


i behavior ratit t ) it ir » deve op separate question- 
tell and Guilford ve taken t Li! beginning at the item validity 
nd women This 

leach o hese metho Sit I thodol y is appli able to various 

> The fa r crite ‘ es ye roups, or to groups of special 
which lack a pr ‘ r theoretical interests (i.e 
ioral refere t gh o1 ght rent Attention will, of course, 
terested ji f-perceptions have paid to the problems of 
Che behavior rat te ias and validity of report 

“<d | lity of this approach is 
velopment of a single question- 

can be scored in terms of 

elf-perception-factor cri- 

terms of a behavior-factor 

he differences in the two 

ores (assuming adequate 

ight provide interesting 

possible areas of conflict 


iveness. 


SUMMARY 


challenges assertions 
publications by Cat- 
workers to the effect 
search has shown in 
to-one mat hing of 
and questionnaire 
w of the evidencs 
these assertions. 
techni al, statisti al, 
il issues involved in 
of matching behavior 
uestionnaire tactors are 
gestions for future re 
juestionnaires and be 


are given 


iry personality 
pared with those in 
Statis. Sect.) 1948, 


iain personality factors 
self-estimate material 
1950, 31, 3-38. (a) 


The sixteen personalily factor 
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TEMPORAL EXPERIENCE! 


MI 


ological frames of refet 


it review will attempt to 

the more recent studies in 
perception and methodology 
traditional lines as well as 
in connection with the “new 
which involves the personality 
me perception Re 

ng the seemingly dis- 

of time perspective and 

m will also be dis 

se of the relatively un 

ite of this subject mat 
experimental studies, 

nore empirical-observa- 
exploratory and frankly spec- 


in this area will be in- 


PMENTAL ASPECTS OF THI 
NCEPT OF TIME AND 
PiME PERCEPTION 
gh philosophers resorted to a 
explanation of the “time 
there is ample empirical evi- 
hich indicates the develop- 
iture of this capacity. De 
‘'s speculations, there is 
e to indicate that the capacity 
ce time and to estimate it 
lly developing human 
Fraisse & Vautery, 


CrO-Cve Within the last few vears, ef- 


the relationshy 


» present formal accounts of 
| 
ent temporal con- 


le Ve ke } I 
and experience have emanated 


eps wo major lines of approach 
An dra his pay 1) psychoanalytically oriented the- 
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orizing and (db 
investigation. 


extensive empirical 


Psychoanalytic Views 


Although directly concerned 
with the problem of the de velopment 
1950, 1952: 
| that the 

from the 
Perceptual- 


This 


id to be 


not 


of the time sense, Freud 
Schneider, 1948 
notion of time 
manner in 


Ssugvest 
was derived 
the 


functioned 


which 
Conscious system 
system was considered by Ire 
the medium through which impulses 
passed to cathected external objects 
and the 


stimulation from 


] 


0 itside 


world returned to what Freud termed 


systems 


“unconscious 
When these with- 
drawn, however, breaks in the conti 
nuity of 
curred, leading oftentimes to a com 


memory 
cathexes were 


this dynam 


process 0 
plete absence of the external world 
For Freud, 
tions lay ‘‘at the 
of the concept of time” (Fre 
Implied in this formulation is the 
view that the developme t of the 
notion of time is a process, 


such periodic interrup 
bottor 1 ol the oriy 


id, 1952 


gradual 


resulting from a single with- 


drawal of a cathected 
from many such withdraw: 
ing over a period of time 

At least an impli iccept 
this view is to be id in other 


} 


choanalyti Dutions to 


area. For the most 
these 


cerned w 


part, 
reports 
ith speci 
psychosexual developme: 
which the notion of tim 
Yates (1938), for exa: 
the developm«s nt of the aj 
of time to the patte 
rhythm that become mar 
These 


continues, 


are prim 


I 


ec, 


' \ 
rhythm 


oral period. 
terns, Yates 
lated to the periodic frustrations and 
satisfactions of bodily 
cially the intake of food), thereby 
providing the basis for the develop- 


be« ome 


needs espe 


WALLACE AND 


1LBI 


sense. Fenichel 
(1945) and others (Dooley, 1941 
Arieti, 1947), on the other hand 
focus upon the anal phase of develo; 


ment of the time 


ment as primary, and note the influ 
toilet 
1 acquisition ol 

\ccording to other 
analysts, however, later phases of de 


training 
the time 


psycho 


ence of 
+} 
ul 


programs ol 
upon 
sense 
sidered to be more 


veiop 


pment are con 


significant in this process (Bonapart 
1940 ()berndorf, 1941 
Phe 


psy hoanal vt 


retical formulations from such 


sources, 8o lar with 


experimental validation, allow 


out | 


the f 
deve pi 


reconstruction of the 
ent ot the 


llown ” 
experience ol 
1@ young organism begins to 


some tirustrations quit 
arily, however, most 
es of infancy are 
The 
rotected from his en 

illed 


by adults in the environ 


non 


first infant 1s 


? 
very wish is ful 
As the organism grows and ce 
or Irustrations are exper 
usual immediate gratifica 
satisiaction of needs are no 
rule. The individual must 
learn to cope with the « 
| frustrations which result 
tions which frequently re 
ement ol gratinhcatior 


leart to manipulat the 


1 the elements wi 


| he “* pro 


poses 


ft from which the eye 


the process 


ol po 


ratincation may 


imagination) of gra 


ihcation 
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Projection j the f xpectancy of the age of maturation of the notion 
: mae ay I i —— ’ 7 time Oakden and Stuart (1922), 
scales leaned ; or example, suggest that the child 
little ability to conceive of the 
ontinuity and development of time 
intil the age of 11—a view supported 
Wesley (1942). According to 
writers, the adult concept of 
s not fully mature until the 
ith or fourteenth year. Pistor 
1940) and Bromberg (1938) 
point out that the time concept 
late in childhood, but not 
we of 10 or 12. Children 
rstand time as being num- 
i clock, daily occurrences, 
finally the adult notion of 
d 
agreement is also to be 
ny studies of the evolu- 
fic types of temporal con- 
a rather detailed and sys- 
vestigation of the emerg- 
he concepts of past, present, 
re, Ames (1946) found that 
oral notions ‘‘come into use 


uniform sequence from 


latively 
» child 
time in the life of every 
\n analysis of data from di- 
servation and questionnaires 


and at about the same 


that between the age of 18 

onths the child lives pre- 

ntly in the present, even 
some ability to project into 

ure may be developed during 

iod ‘Words indicating the 
come in first, then words in- 

the future and finally those 

ng the past Thus ‘today’ (24 
precedes ‘tomorrow’ (30 

mths) which in turn precedes ‘yes- 
lay’ (36 months)” (Ames, 1946, p. 
From two to three years of age 
child begins to utilize the con- 
pts of past, present, and future in 
his verbalizations, but with a greater 

is reported by Bradley ( emphasis upon the future than on the 
Other investigators, however, tend past. An increase in the number of 


to disagree with Piaget's formulation references to these time divisions oc- 
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curs between age three and age four, 
but this period " 
by some confusion between | 
and past Nor 
Ames reports, this age bring 


Ss also accon panied 
uture 
activities ietheless, 
s with 

much greater projection into the fu 
ture. At age live, the days of the week 


ly. At 


ston 


the 
he 
ive 


cx 


are used appropriat SIX, 


four seasons are under 
concept of the month is known at 
and by age eight 
of the tin 
handled adequately 
results of Schechter, Svn 
1955 
these findings 

The ol 


poral concepts shows a 


seven, 


tremes 


ST) 


i¢ 
I 


Jernstein tend 


use words den 


' 
velopment to that of language 
eral. It is not u the 
that the concept of dura 
apparent | 
\t 


tion 


| 
in the 
age seve! 
of 
such as years 


broade 
ind theu 
seasons, ete the not 
and continuous ti! 
is acquired 
Similar observ 
lag 


tid, 


systematic 
berg (1938), who 

development of the time sé 
tion?) does not 
6, 
tt 


oct 


ir unti 
age of 5 
until about 
147). Another 

tion, by the same 
pears 
that implied by 
dividual differences, 


or 


le 


somewhat radi 
Ame Ss conce 
\ thot 


the age of maturation depend 


igh 
+} 


i¢ 


V ‘\ 


iS 
intelligence, the formatior 
concept seem to 


relative time in the 


of the time 


S ir at the 


ocr ‘ 
» life ol every « | 
In other words, the di 


sari 


ie 
rild 
} ol 
abstract concepts such as time seems 
to meet a certain social need.” Yet, 
it is doubtful whether the uniformity 
of the age at which temporal concepts 


ve lo mment 


appear is a defensible notion. Buck's 


AND 


Time 


its 


with 


intel 


1LBER 


] 


Appre« lation 


comparatively 


other findi 


to system 


1944 


ports a 


1943 


al 


] 


1944 


( 


ty) 


) 


‘ 
KA 


BIN 


(1946) 


correlation 


lest and 
high 
ectual level in addition to 
gs relating time concepts 


itic instruction (Friedman, 


$5) would seem to contradict 


1952) findings with 


four to 1X ger 
Ames with 
ol the 


understanding of 


, 
e those ot 


sequence cde 
he 


narizes her findings 


the child is able to te ll time ol 


1 
elemet 


dergarten Pp ipils 


util 


posed of 12 


to bye 


1 
1Ong 


i 


short 


1Z¢ 


d 


’ 


il 


1 
iced 


i 


tin 


’ 


ur regularly in his 

Second, the child 
Iie by a clo k 

le to set the clock 


is able to explain why the 


1 oct 


o hands and how each 


" (p. 95). Further sup 
sition with children of 
wes of six and 
Farrell (1953 
note that there 
laritv between the 
pts of young 
i time among 


ribed by Werner 


child, at first, also 


oO 
he 


to which 


flowing, 
n temporal no 
! n many non-West 
Werner, 194 
differing 

(mes P 

by 


sor 


if r¢ 


e 
| riedn i! 
697 chile 


ire ih 
il scn ! including kin 
+} 


this exper imet 


ter 
technique which was com 
Each event had 


in one of four categories: 


events 
| 


1¢ ago, a short time ago, a 


to come, and a long time 





¥ PERIENCE 217 


i 
to come. It was found that Ider ikes place between preadolescence 
pupils (Grades 4 showed a gt nd adulthood. It seems that the in- 
improvement over t you r pupil ternal of 


anzation 
in the ability 1 


defin 


the notion of time 
luration in relation to objective 
lards is as yet incomplete in late 
findings, Ima ldhood 
cluded: “11 snots h | \ 


ore recent study (Smythe & 
t} 


i¢ child's t the dstone, 1957) found that six- and 
ls are extremely vari- 
their estimates of one second 

compared with older children, 


o 14 years of age. Moreover, the 
ord 


child of eight 
with the preset 


nger children do not seem to im- 
do they learn “from specifi 


! ition,”’ whereas the older 
future only or tend to show improvement 
| he aid of such information. The 


when he is st 


future event of estimation of one second 


' 


rast olds did not differ appre- 


that of adults. 


is of the findings re- 
bove, it appears that an in- 
s concept of time emerges 
childhood and develops 
By the time a child is two 
irs old, he has acquired a 

re or less limited, of a past, 
a future time, but un- 

ar, the child is pri- 

ned with his immedi- 


le time concept, with 


g past and future refer- 
continues to develop through 


rteenth or fourteenth year 


ie adult concept first emerges 
me the notion of continuity 
| its relatively accurate es 
ire reat hed 


[HE PASSAGE OF TIMI 

compare of experiments on time 
s, with respect to ty toest erceptiol ind time estimation have 
mate short intery et eported since the reviews by 
seconds Che results it t lat t al. (1946) and by Wood- 


superiority of the 
children by 15 to 


implication here is 


As a result of consider- 
tion both in definition of 
oncepts and in methodology, the 


to estimation of tim results obtained are contradictory 
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An analysis of meth- 
odological procedures proposed by 
Clausen (1950), reenforced with addi- 
tional detail by Bindra and Waks- 
berg (1956), attempts to put 
order in the field of experimentation 
with the passage of time or durat 


and confusing. 


some 


On. 


VU ethodology 


These invest! 
to four major 
which short tin 
in estimation of 
These methods are: 
tion—when E 
(standard) and SS is ask« 
verbally in 
(seconds, mii 


presel 


the duration 
duction —f 
interval of 
verbally by 
by means of 
an interval 
pected to repr 
he can; and 
sents two inter 
which is the lor 
Two broad 
tinguished wit! 
tation of the 
judged: 


1. “Empty 
interval wh 
such as two « 
two flashes 
nd others 
ol this 
who po 
porate inte 
ounds, wl 
length of t 
pertinent wher 
consideration 
Hammersley 
connection 
2. ‘*Filled’’ Time. This X mploved 
when the standar« 
is started and termir ‘ lled) by some cor 
tinuous sound or Eson & Kafka, 1952: 
Harris, 1952; Phillip, 1944 4 metror 


a ome 
(Cooper, 1948), light (Kowalski, 1943; Phillip, 
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RABIN 


variety 


$5), and by a 


of assigned tasks 
1950; Filer & 
1951; Kawasima, 1937; 


and/or activite (4 oheen, 
Meals, 1949; Hindle, 


| others) 


Clau 1950) attempted to com- 
ral methods of interval 

ler conditions of filled 
time. Using intervals of 


seconds, Clausen found 


differences between the 


filled and unfilled inter 


also found that the method 
l estimation results in less ac 
than the 
hods employed and that 
L of reproduction is less 
He 
portant point the 
verbal and 
| with the relation of 
“world time” 


overestimation) 


reliable 
that 
estimation 


iess 


e to 
1ereas the method of 
Different 


involved 


joes) not 


ipparently 


ition Under Different Con- 


Desy the great difficulties in 


summarizing studies of 


tion pr ted u bi 
Waksbersg 56). an 


h recent investiva 


time estima 
Bindra and 
ittempt will be 


} 


variety of methods 


have been em 

these experi 

* enough, but 

s and terminology are far 
from be y unilorm 

Most of the in- 

igations on the perception of time 

itilized thi 


Postman 


Verbal estimation 


T iethod of presen 
1944) had 40 u 
three-, live- 


lates estimate 


SE Ve I nute periods while en 


eral different activities 


neellation, and comple 
general, there was a tend 
ncy to overestimate the actual inter 


vals. The kind of task with which the 
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made no differ 
but a pe Si 
In Loehlin’ 


hour 


intervals were filled 
in 
tional effect was | 
(1956) study 


intervals 


the estimation, 
oted 


ence 


| 
and 


one 
and tw 


minute intervais we 


a similar populatior 
and 


overestimated, 


lor gest 


val was not, ' 


interval was ove 


| 
trends 


were 
mean ratios 

Line Phis me 
the one in the pr 
the 


ported in tern 


accuracy 
partly accour 
lerent 

note th 


\ 


1956 


ston 


bee | hizophrer ics on 


( ec second. pre 


Bot! 
8) ii 
in their est 


ited, 


is tone, 


ble 


overestin 


aft 


| hret ics were 
respect Ch 
ved 


| 
( 


pl in 
Gol 
that 


the value o 


stone, 


the tend 


11 
‘ 


istic O! all ; 


Sur] 


rising 
TIBI’ 


another study (1 
which intervals 
\ \ 
mate the longs 
estil the 
to 


vere used 


be 


stu 


nate 
and seems 

of the 
Vit wed. In a 
(Roelofs & Zeema 
400 and 
Order 


many 


i¢ 
i 


series 


between 
were used 
filled conditions 


1 re 
were 
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detail. At 3200 ms. order was more 
important than the contents of the in- 
terval, at 400 ms. it was less impor- 
tant. Empty intervals of 1800 ms. 
ere underestimated when compared 
th filled 
oO important 


ones (continuous light 


differences were ob- 

ed between the 3200 ms. inter- 
ils id the others. Some of the 
ictical aspects of the errors in the 
ion ol 


d by 


; 


short intervals 
Culbert (1954). 
and 
“di 


were 

here 
Kafka 

‘wnostK 


it 


kson 

noted 
if} 
had 


pro luce 


some 
the 
heir 


study time 
S: 


15 set oud 


lege 
and 
‘intervals under four con- 
cing a 
kne 5s, keeping 


tone, leaving a 
the room 
listening to a tone after 

Most Ss underesti 
the effect 
was to reduce the 


intervals; 


ition with succeeding judg- 
lhe authors point out the in- 
differences between their Ss 
ect to stability of estimation 
experience of the rate of pas- 
time. Using a 15-second in- 
Bindra (1954) re- 
overestimation to the 
A combina- 


and 


Falk and 
reater 

e of anxiety. 
the « produc- 
ethods is represented in Dob- 
} tudy. 17, 
and 120 em- 
ler filled and unfilled con- 
The effects hilled 


ynditions estimation 


timation 


195 Intervals of 
seconds were 
uti 
of vs 
upon 
open to question” also, as 
timation of the intervals 


cerned “‘the tendency was for 


and greater variation 
intervals.”” An 
variation of this study is 


reasing t'me 


4 ondi- 
Subse- 
1957) 


diuction of “‘non-set”’ 
estimation. 


(e.g., Rabin, 


t s for 


quent 


time 


s udi ] 
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also employed this method. Bakan 
(1955 differ- 
ences in the estimation of a one-hour 
work period between set and non 
set conditions. 

Reproduction 
employec in 
periments with intervals ranging 
from .48 to 16.20 seconds. He 
varied the delays 
to be reproduced. 
48 and .92 
overestimated, 


found no significant 


This 


Kowalski’s 


me thod was 
1943) ex- 


also 
between intervals 
rhe durations of 
seconds were nsistently 
whereas 
ing intervals up to I¢ 


were underestimated ie final 


conclusion, based on nalysis of 
} 


s of the 


yf the de 


variance, is that the dur: 
intervals rather than 
lays are the signifi 

der- and overestimatior 
clusion appears to be ir 
of Fox's (1952) fir 

later date. Su 


with res} 


ences | 
obtained 
(1954 

with a 30-second 

terval. These in) 

the consistenc’ 

their reproductions of t 
rather than on 
(duration) of sti 


were not 


Sumner 


between stimuli 
A study (Phill 
which attempte: 
time to the abilit 
time intervals 
negative results 
Com parison 
been mainly 
tion of the cor 
the estimation o 
(Phillip, 1944, 
Miller, 1945) deme 
effect upon the es 
brief intervals 
second to about two secor 


(usSUa.:Yy, 


tional, more recent studies (V 


Goldstone, B 


s of aA 
\ddi- 
Vright, 


y 
Soardman, & Lhamon, 
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1958; 


Weinste in, 


1958 


Goldstone, « 
Boardman, have also demon- 
strated the anchor effect in temporal 
estim the 


down 


ition “short anchor pulled 
and the long 
Lhamon, & Board- 


1 finding expected in 


judgments 
up’’ (Goldstone, 
1957 

| estimation studies but dif- 

than that found in traditional 
anchor effects. A 
1948 
tral 
tervals (.78, 1.01 and 


nds) were obtained. 


volving 
lurchioe concludes 
mounced cen tendency 
all is 
ans ot fractionation of tem 
ntervals 1951) devised 
"temp 

nd Ross & Katchmar (1951 
nilar method derived indi 


, Gregg 


ot sub ective time’ 


imerous invest 
S¢ 1948 


experi ces in a 


igators 


\C.K-, 
have noted that per 
Variety ol 
ties have their effect 
time esti 
(Fraisse & 
1952 

the increase of 


d during an 


perception” or 
Swe studies 
1951: Oleron, have 
1 that the 
ot sour interval 
Dependence 

the young 

incl speed of mov 


| raisse 


‘ported by 
) The relation 
duration of time 
st events’’ to the 
ne since the “we 

que spatial repre 

H insel, WN Syl 
1954 (1954 ilso 
] 


the “‘K ippa effect’’ in re 


ohen 


judgment of duratior 


cues (counting aloud 


reported to cause the over 
f a one-second interval 
ne, Boardman, & 

] 


Lhamon, 


children and young adults 


f 





ERIENCE 221 


(but not in older : } mnitex | pointed out again by recent investi 


aspects of gat his is especially true in the 
t of brief periods the dura 


of which seems to be 


ne studies considered in this sec- 
have either concentrated on the 
lus conditions or deal with such 
sa part of their investiga- 

may agree with Adler 

cde Spite the recognition 
ubjective factors in ‘‘time 

" many of the investi 


ve not been able to 


iron the stimulus as 


Perh ips the 

the phenomeno 

such as has been 
ohen, 1954) will be more 
contributing to further 
y of the processes ol 


or the hitherto 


! 
1 in reiats 


ility variables 
cqiscussion ol reports 
overlap to some extet! 
ons, espec lly 


rspec tive, 


Suyyveste 
appears 
nenol dependent 
i view ilso supported 
1954 and kredericson 
port further proposes a 
tween the experience 
nperament Such 
be exemplitied 
ong people in their 
t upon an idea or im 
tendency to delay, to 


‘take more time.” 
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Several studies attempting to re- 
late the estimation of time to some 
personality variables are available. 
The unconscious conception ol par- 
to be 


overesti- 


. } 
ents as dominant 


to 


found 
overvaluation 


was 
related 
mation) of periods of one minute and 
higher (Fisher & Fisher, 1953 An 
MMPI study of 71 Ss with high 1 
scores on individu il SC ale s 
1950) showed 


on 


Solom 
that those scorin 
one ofr 


more scales ‘ 


those on the manic scale) te: 
make high estimates of periods rang 
ing from 30 to 190 seconds. Also, the 
tendency for individuals 
experience time more quickly tl 
depressed 
out. One study, 
(Loehlin, 1956 

to throw into the 


man 


to 
lan do 


individuals was brought 


mentioned earlier 


reports an attempt 


, 
nopper me sures ol 


time estimation, questionnaire data 


(on phe ena of time perception 


and MMPI scores. and then to { 
ill. The 


ictor 
analyze them ir cla 
to have ( bt Line 
information 
tion of time 
trix of person 
formation ittered”’ 
since it is di tte anv 
clear relationship between te: 
experience and 
from 


iporal 


Vari il ics 


personality 
the factors extr 
investigation. 

of this attempt alo: 
charted lines ca 

Motivation 

estimation has 
I ral d 
presented two experin 
with two different writing al 
ternate phabet 
writing more than 150 words 
were told that the 


ic te 


this 


he meri 


However, t 
g relati 


ot be deni 


been consider 
Meals 
ental 
tasks 
letters of the al 


some extent 1949 


groups 


and 
hey 
task takes 10 n 
utes. The first group 
missed from cl 

10 while 


ond group who had 


minutes, 


WALLACE AND ALBERT I 
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words in the time allowed would get 
a box of The control 
group was told that they would re- 
turn to the regular classwork upon 
the of the task. All 
groups were interrutped at the end of 
4’ 37” and asked to « 
that had « lapsed 


chocolates. 


termination 


stimate the time 
Both experimental 
groups overestimated the time when 
compared with the 
According to the “an attrac 

affects the psyt hological 
distance to the go ge 


control group 
authors 
tive goal 
1.e., time passes 


ind is therefore over 


more slowly 


estimated) when Ss are motivated to 


Ar other, related 
rep rts no con 
fim 


overestimation 


have time pass 


, 


study (Burton, 1943 


sistent significant lings with 


resper t to 
j 
I 


oF time 


nder conditions of monotony pre 


ition for the task 


time 


sumably, motu 


but moti m tor 


to pa 
quickly rend in the direction of 


overestimation under conditions of 

monotony is 

Hindle’s 1951 
= ‘ 


"in estin 


distance tt 


noted, however 
investigation ol 
ot 
nd relative clarity 


clearly 


ites as a function 


avele A 
is more related to 


by Filer Meals (1949 


ngs of this investigator indi 


mail 


and 
‘during the latter portion 
when it to a 
| { 


KOdt, Ol 


yvity, leads 


defined estimates 


time spent slowly with 
than 
with no defined goal” (Hindle, 1951, 


(one Ff 


increase more 


increments in score 


estimate 


ay note that the 


th no efined goal”’ Wi. 


subies to 


] 


i greater feeling of monot 


ony al therefore higher 


al d, 
results are incot 


of Filer and Meals 


overestimatu 


gave 
the other I 


the we 


est 
mates. O it would 
appear that 
sistent with those 
who report gre 
those 


iter nol 


were approaching an 


attractive goal Such an attractive 


ctually not part of Hindle’s 
complex design 


goal was 


The “goal” in her 
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experiment was mainly the comple- ed by the findings reported in these 
tion of the task (‘‘no rev l Her tudies 
subjec ts, there lore, we r 
tivated to have 


time pass quk kly 
Ihe definition 


[TEMPORAL EXPERIENCE IN 
ind motivatio nl iry fs PSYCHOPATHOLOGY 
experiment to experi he 1 


. uF 
, . retical J ews 
sults and conclusior ' or 


mopar ible The , nal’’ \ yvood 
pects in H le’ 


i¢ 
' 


; 
ot 


deal of clinical material, 


I observational data and a review of 
loubt, although h t ‘ ' 


| lar reports by others concerning 
tivation Oo { 


‘ t listurban« 
il group 1 iM list 


e of time experience i 
a ct pe ntal disorders is found in Schilder’s 
bility. extensive discussion of the 
vathology of time. He related 

the phenomenon of ce 
n to disturbances in 

nce of time—a loss of 11 
te experience of time and of the 
the word “‘time,”’ the feel 


ling 


t as if it were the far- 
ist and inability to distin- 
vetween immediate and distant 
More recently Dubois (1954 
| the sense of time in relation 
tion of human behavior and 
sidered temporal distortions 
c to all types of mental ill- 
cher (1929) maintained that 
is > St hizophrer KK disorder 


1 Ww tf 


as not a space-time disorder. 
s (Haranyi-Hechst, 1943: Kier- 
1951) suggest that timelessness 

temporal distortions are 
mon in schizophrenia. For 
ki (1926), extreme distor 


subjective time were 


the 
ptoms ol schizophrenia 
re 


prominent in other psy 


well Somewhat similar 


rs ity rial till 3 t sitio are held by Lewis (1931 
infanc’ iabilits (perimenta 93 nd by Strauss (1947 
desis na riviine ' [ 1 to temporal distorti 
tually im sible to c iriou depressive states. Other 


ins 


ynclu Federn, 1952; Hollos & 
sions of a il nature fro 


who 
is in 
writers 


] erencZi, 
gener 


1925 


b 


) 


note the relationship between 
some 


iormal temporal experienc 


credence it ’ e and 
tween the estimation and psy hosis. Van Der Horst (1932) at- 
stress and motivation may be tempted to explain Korsakoff's syn- 
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drome as the loss of temporal aspects Temporal difficulties in neurosis are 
of experience also noted by Wolff (1950 
According to Werner (1948) the Summary. In general, the preced- 
reports of patients with tempora - ing accounts agree in suggesting that 
turbances reveal amu reate (a I urbances in temporal experi 
centricity and concrete: tl ire related to emotional or 
utilization of te por l cor pts t n irolog | difficul ies, and (6) at 
is common in tl] normal perso types of psychopathology 
Since such temporal rien ire characte d by specific temporal 
similar to those found in primitive listurb is view is perhaps 
peoples and children, Werner ] un I by ™ hneidet 
lates that psychopathologicall ther generally 
turbed individuals reveal m the manner in which a perso 
poral) regression in which the normal } , ‘ry closely 
adjustment of personal time to worl inked to ru his char 
time no longer ji irried throug " | 1 1 of his neuro 
completely tee Vv is also supported bi 
Psyvchoa: 
port the notior 
discussior S O| 
poral concepts { 
disorders. In 
spec ific ty pes of ter 
are associated with dif tie i well-c ved study 
countered at earl f psvcl percept ( tic. schizophrer 
sexual develop: ind Ss, Dobso: 1954 
points out that prol I ! harmony ) f | rit difference 
between t ippearal of fantil rm the mea nates of 17, 
needs an h itistact I nd 72 secor ilthough the sch 
cially in tl 
rise to a loss b 
the passage 
of reality. Otl 
Roheim, 1946 
1948) also 
between al 


ciation ofr 


tions. Fenichel othe ‘stin 1, more than t 


Schilder, C' l I r om Dil 1957) also { 

Arieti, 195 d ha xations zn differ ces (bimodal : 

the anal le :. 1 y be pr rv in erty S hizophre nics 

the later « ypmet of obsess . nonpsycl in judgments of longer 
compulsive neuro and paranoi riods of tin one-half-hour to a 
schizophrenia, al La Garza and Worchel 
by particular disturba: if m- ported that schizophrenics 
poral conceptions. Oberndor ‘ . gnificantly poorer than th 
il distortior I - norm mn time-orientation § tests 
nating at both the oral and an Adler (1954) reported that schizo 


riods of personality n . phre is compared to psychopaths 


discusses tempor 
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and normals, tended t 1 rtions in psychopathologi« al condi- 
short periods o me (3 cond ions Considerable future work, 
minute, 24 mint , and 3 minut oth in terms of theoretical formula- 
pent on a num Jha tion and experimentation will be 
ind Goldstone 5 nstrated necessary before substantial progress 
greater overestimation of o Se in be reported in this area. 


by schizophrenics 


\lso it has been four schiz TEMPORAL EXPERIENCE UNDER 


phreni S are it 


chor effects (Weinstei 
4 Other research efforts concerned 
Soardman, 1958; Wrig ldst 


SPECIAL CONDITIONS 


h temporal phenomena have in- 


B vaardman x P . ; 
.* lved the study of temporal experi- 


ire normals 
Coheen (195 


degree of agni 


e under a variety of conditions. 

ded among the topics investi- 
as -d are changes (distortions) in 
was roughly pre 


cate iporal experience as a result of the 
of deterioratior You col 
fect of various drugs and hypnosis 
paring tunctior . 
psy hotics ar 
patients with 
ippear to have reatest dif \ perusal of the literature reveals 
perceiving lrepi ‘ i si t that the number of research reports 
interval of nonfilled 1 rea, since the review by Gilli 
1946), is rather small 
ew reported the extreme 
to underestimate and over 
me under mescal intoxica 


lar effect of marijuan: 


‘d. Quinine and alco- 
underestimation, while 
thyroxin yielded incon 
tly, nitrous oxide was 

to influence subjective impres- 

f changes in rate of passage of 

h Ss revealing both quicken- 

ing experiences (Stein 
Another study with 
ut with no new conclu 

is reported (Bromberg, 1941 

\lthough er of id , Neither has LSD (Lysergic Acid Di- 


distortions i mporal experiet " thylamide), which is supposed to pro 


Summary 


revealed in me irbar 1 lu schizophrenic-like symptoms, 
reported in re veal h lded clearcut effects upon the esti- 
of short time intervals ( Board- 
irea is relatively small or the mos man, Goldstone, & Lhamon, 1957 
part, little light 1 tl her mescal report by Wolfe 
nature of the proces W h under] 1952) added little to the findings 
the manifestatior f temporal d previously reported 
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Hypnosis 


A review of studies of the percep- 
tion of time under hypnosis was pub- 
lished by (1951 
cluded that hypnotic subjects were 
sensitive to temporal factors and were 


Loomis who con- 


able to estimate time more accuratel\ 
than nonhypnotized persons. Coo 
per (1948, 1950 reported that the 
time sense may be deliberately 
torted under hypnosis so that sub 


dis- 


jects may report even extremely 


brief intervals as long ones. ( ooper 
that 


sub- 


and co-workers also reported 
temporal distortion is found i 
jects performing tasks involving mo- 
tor (Cooper & Tuthill, 1952 


ind non- 
motor 1952 
learning. Oth 

Erickson, 195 

bud, 1947; Gi 

gested that 

found in 


Summary 


There seer 


torting ellect 
time. However 
ippear to be 
tional 1 
dream stat 
Hypnotic 
tion to the 
subjective ret 


of evidence 


PHYSIOLOGICA! 
THE | 


XPERII 
Theoretical View 


A major focus in this ar 
volved efforts to specify an 
physiological locus for tk 
sense.’’ Contributions in this regard 
range from the view of Coheen (1950 


who states that “the structure 


calizable to some one portion of the 


AND ALBERT 1 


of the 
temporal organization ... is not lo- 


RABIN 


brain” 
tions espoused by 


to directly antithetical posi- 
Schilder (1936), 
that the parietal lobe and adjacent 
parts of the temporal lobe are the 
specific site of the experience of time, 
and Campbell (1954) who suggests 
that the organization of the cerebral 
cortex can be divided into past and 
future orientation. 

Other writers have pointed to the 
association between time sense and 
other physical and physiological fa 
tors. A number of reports in this are 
by Gilliland et 
1941 
the development of the 
illels the process of mye- 
linizatior Hoagland (1933, 1934, 
1943) postulated the existence of a 
chemical clock in which the 
ne is attributable to a 


invol 


have been reviewed 
al. (1946 


that 


Davidson proposes 
time 


sense p if 


br il! 

nical reaction ving 
on of certain parts of the 
held by Piéron 
that time 
body me 


Others propose 
based 
nd physiological factors, 
Du Nuoy (1937, 1939. 


grested quantiative bio 


upon 


ethods of measuring the in 


time sense 


MacKenzie and 
erberg, as reported by Eson 
that 


upon 


| 
ilso sugyvest 


time per 


is based rhythmical 


il proc esses 


ay iil ible 
al 1946 


1) siologic al hy poth 


} 


that 


p 
re inadequate as an explana 
ol the 


that the most 


perception of time and 


significant tactors in 
the estimation of time were external 
The number of publications in this 


1946 


negligible and has presented no ex 


area subsequent to has been 


perimental evidence to refute Gilli- 


land’s conclusion. It seems apparent, 





however, much research remains to 


be done before a definitive theoretical 
framework can be developed to ac- 
count for the relationships between 
internal physiological factors and ex 
the estimation of 


ternal factors in 


time 


t 


Tue Concept or Tim 


PERSPECTIV! 


al Consideration 


In addition toat 
ber of studies 
concepts such iS Ti 
ception of time, a rece 
tention has involved 
termed time berst 
be determined fr 


literature, Frank (1939 
to present a detailee 
this ice 1 and 
to hur 
this 
attitu 


temporality ‘ 


relation 
ing to 
nined 


pect of the 
be h ivi 
poral factors 


neiiti if} den 


' 
albeit 


litural ores. since 


parental child-tra procedures 
serving to ac 

subtly embed 

mension FE 

such considerations within the 


work of an explanatory formulatior 
of the development of 
tive, Frank also described, within the 


context ot a eld 


me rene 
time pet per 


theoretical ap 
proat h, the dynamic interplay be 
tween acquired conceptions of the 
the future, especially in 


past and 


terms of their everchanging influence 
upon notions of the present—a top 


1947), Mowrert 


ind others. 


also discussed by Perls 


(1945 


and Ullman 
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In an approach which may also be 
characterized as field-theoretical, Le- 
win (1946, 1951) was concerned with 
time perspective as a dimension of 
the “‘life space”’ and refers briefly to a 
formulation which might account for 
its development. In another refer- 
ence to this topic, Lewin (1942 
gests that the social environment in 
individual lives may ma 
his time 
i view also discussed by Smith 


sug- 


which an 

influence perspec- 
1952 If a person lives in a social 
environment which is autocratic, for 
the future is decided 
structured by the leader. An individ- 


example, and 


il in a “democratic” group, on the 
hand, takes an active role in 
mining both 
ip’s plans. In a somewhat re- 


view, Hulett (1944) 


up experiences in general pro- 


his own and the 


proposes 


ntexts for learning to antici- 

the social roles of others, and 

ore have an important bearing 
lividual time 
Ketchum (1951) 


between 


perspectives. 
the 
factors 


also examines 
relation temporal 
and social pere eption. 

For Rapaport (1946), the notion of 
anticipation is associated with a se- 
quence of events extending into fu- 

ire and as such is intimately related 
to time perspective and the general 
Arieti 
1947) also discusses anticipation and 


problem of time experience. 
its role in personality development 
and psychopathology. 

Research Findings. Eson (1951) in- 
vestigated the emphasis given to the 
past and the future in five groups of 
subjects of different ages. Each sub- 
ject was asked to determine the tem- 
poral focus of at least 25 items de- 
rived from thoughts and conversations 
during the previous two-week period. 
On the basis of the data obtained in 
this Eson concluded that 
each of the five groups tested revealed 


manner, 
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an orientation toward the future na mpts to obtain data regard 
Other measures of time perspective ing ti perspective which might be 
have been derived from data obtained less subject to conscious control, sev 


hniques, characterized by 


bv means of questionnaire and | eral tes 
view tec hniques In one stud relatively unstructured or projective 
cerned with the relationship between mulus uations, have been uti 
time perspective and 

group of prison 

(1944) selected 

wealth of case " 

material. By means of corre! 


techniques, the relationships among ian those which characterize | 


these factors were evaluated, a1 1 | child ther investig 
was concluded that the degre« ol pain irndt w 8) 1955 report that 
and suffering i > prise lati linquent il shorter spat 


correlated most hig tn ba ) in perspect nd are more 
involving time pers] partle ' or ty han nondelinauents 


larly the future ou ! n stor ct | tio technique \ 
not with * actual lengt l iter gation (Davids & Parent 
tence or time alr 1\ a fine 5 “ } me story comp! 
ing related to that reported é ti thod found no difference 
1931 On the basis of ) her wer turbe l normal 11-, 
studies, involvi: I 

and also utiliz 

other direct i 

niques, F 

that an 

more influenced 

future time 

situation in 

somewhat 

ported by 


basis of 


gated the tir 

ployed mi 

others, at 

view rating 

time perspe 

was similar 
tally ill. In passing sto ber y nite rat onier and Rokeac! 
that the latter investigator | intr ( puted the percentages 
duced the method of future obio | nt, and future times used 
raphy (Israeli, 1936) a1 it ri ven by Ss to five TAT 
niques (Israeli: 1932, whi ards i stud) the relationship 
may also be utilized a 1 n betweer logmatism and time per 
of examining those mpone spective and reported that Ss high i 
time perspective which involve the dogmatist 1, compared with low scorers 
future. on this variable vyave fewer present 





Spo! sc Ss. 


perspective in 


(1956 define 


“the timu 


ilized 
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chopath as lacking time perspec- 

ve. Strauss (1947) states that de- 
pressed patients typically are unable 
ibandon the past and advance to- 
ward the future. According to Eissler 
1952), depressed patients do not ex- 
ce the present as a bridge be- 

the past and future, but rum- 

ind brood and view the future 

were a ‘‘shapeless gap.’ Lewis 
reports that cases char- 

feelings of depersonaliza- 

sense of unreality reveal 

to look into the future 

ate a future for oneself.” 

1948, 1950), in focussing 

rotic difficulties which in- 
meceptions of the future, calls 


” 
; 


o anti ipation neurosis 
tions, Meerlo suggests, ar« 
so much to the specific na- 
lhood conflicts and early 
nces, as to re peated 
inpleasant 

ll occur again 


lings Of the 


ac 
th the 

ne ps choti- 
Escalona (1940 


patient’s time per 

e more limited 
itlook was determin 

ly by his psycholo 


tilizing questionnaire 
material to study fu 
Israeli (1936) found 


rect to future goals and 
anticipat 1 possibilities 
a basis for differentiating 
d abnormals, melancholics 
paranoid schizophrenics. Psy- 


chopathological groups were char- 


icterized by limited time perspec- 


tives ‘‘scarcel 


y extending beyond the 
present or an attenuated perspective 
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comprising barely a few future possi- 


bilities’ (p. 118 Wallace (1956) re 


ported that future ti: 


influenced by the schizophrenic proc- 
that both the 


ess to such an extent 
length (extension) of the future 
of time 
contents 
reduced 
normals 


' 
| the organizatior 


1954), ir 


the estimation of time expe! 


discussed in a previous 
the present review, dev 
item time perspective qu 
Many of the items different 
statistically signifi 
tween the normals, 
schizophrenics who s 
his investigatio 
Findings on the 
tween future tin 
anxiety, which 
to results cited « 
by Lipman (1957 


ugh Lip- 


man did not study ychiatric pa- 


tients but college sti 
scores on the Manife 
based on the MMPI 


the hypothesis that anx 


, 
high 


tails experimen 
ire strongly 
ture.”” A 

of the nine 
time perspective 
ent dimensions 
ind ‘“‘exaggerat 
ars.” 


Summary and Critiq: 


The investigatior 
tre d 
Before 


t} ese 


tive, reviewed above, 

toward significant fir 

any generalizations based upor 
results can be made, howev r, Sev- 
eral 

into account. 
of the 
cited earlier contain 
ferent interpretation of this concept. 


considerations must be taken 
In the first place, 


studies of time 


eat h 
perspective 


a somewhat dif- 


{ND 


ne perspective is 


Span 


, were reported 


1A 


LeShan (1952 
and Rokeach (1957), and 
ind Johnson (1955) the con- 


e perspective and time 


In the reports of 
Boniet 


Barndt 


ire used inter hange ibly, 

ning of neither concept 

Both con- 

also mentioned in investi 

Eson (1951 Fink 
¢,! 


u ilized in somewhat 


specified 
and 


even though no spe 
ate thei 


possi 


iz 1 

n be 

ntation and time per 

\ potheses con ernil 

these variable I 
mevement It is to be 

t the work of Eson (1951 
1953) in this area sten 
from the 
of Lewi 


ive as 


is to 


theoretical 


extent 
who defined time 
t ‘the totality of an indi 
views of his psychological 
psychological future exist 
time’ (1951). Such a 
trates some of the 
intered in conceptu il 

il approaches to 
in that 
the defini 


specifica 


ne perspective 
ided withir 
re precise 
h as psychologi il 
future, for ex 
oO many interpre 
sults of any em 
ion of time perspec 
um Lewin's formula 
biguous unless adequate 
these terms are pre 
noted, moreover, 
eaning of any em 
would be dependent 
ular set of definitions 

that were 
Another obst 
quate 
ficulty 


icle in the way of ads 
search it dif- 

selecting an appropriate 
methodology. To some extent the 


this area is the 
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specific definitions chosen for any in- as in early infancy, and definite 
terrelated set of concepts describing points or events, as in preliterate cul- 
time perspective would limit the tures, to the abstract idea of a con- 
methodological tools tl cou » tinuous flow which is divisible into 
employed. Even within the range of equal units of duration. The latter 


potentially utilizable hni S idea, of course, is related to the ob- 
however, the choice served periodicity in cosmic changes 
any device ild in it ad to ind movement. 


strict the m ng of th nce] \ttempts to localize the ‘time 
under study As Pr has nse’ cortically or in any functional 
pointed out, any fact is a fu ( physiological system of the body 
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indicate a performance decrement, it first three of which were devoted to 
is not at all clear just how hunger, as_ either 12 or 24 conditioning trials, 
» motivation, opera in this situa the last day consisting of 18 extinc- 
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